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DESCRIPTION 

G-PRCTEIN FUSION RECEPTORS AND CHIMERIC GABA B RECEPTORS 

RELATED APPLICATIONS 
The present application claims priority to Garrett et al. 
U.S. Serial No. 60/080,671, filed April 3, 1998, which is 
hereby incorporated by reference herein in its entirety 
including the drawings. 

FIELD OF THE INVENTION 



The present invention relates to a G-protein fusion 
receptors, chimeric GABA B {y- aminobutyric acid) receptors, 
nucleic acid encoding such receptors, and uses of such 
15 receptors and nucleic acid encoding such receptors. 

BACKGROUND 

The references cited herein are not admitted to be prior art 
to the claimed invention. 

20 Chimeric receptors made up of peptide segments from 

different receptors have different uses such as being used to 
assess the functions of different sequence regions and to assess 
the activity of different compounds at a particular receptor. 
Examples of using chimeric receptors to assess the activity of 

25 different compounds are provided by Dull et al . , U.S. Patent No. 
4,859,609, Dull et al . , U.S. Patent No. 5,030,576, and Fuller et 
al., International Application No. PCT/US96/12336 , International 
Publication No. WO 97/05252. 

Dull et al. U.S. Patent No. 4,859,605, and Dull et al . U.S. 

30 Patent No. 5,03 0,576, indicate the production and use of chimeric 
receptors comprising a ligand binding domain of a predetermined 
receptor and a heterologous reporter polypeptide. The Dull et 
al . patents provide as examples of chimerics: <1) a chimeric 
receptor made up of the insulin receptor extracellular a chain, 

35 and the EGF receptor transmembrane and cytoplasmic domains 

without any KIR E - chain sequence; and (2) a hybrid receptor made 
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up cf the v-erB oncogene product intracellular domain fused to 
the EG? receptor extracellular and transmembrane domains. 

Fuller et al . International Publication No. WO 97/C5252 
feature chimeric receptors made up of metabotropic clutamate 
receptor (mGluR) domains and calcium receptor {CaR) domains. The 
chimeric receptors allow the coupling of functional aspects of a 
mGluR with a CaR. 

An example of the use of chimeric receptors to assess the 
functions of different sequence regions receptors are found in 
studies identifying regions of different guanine nucleotide - 
binding protein coupled receptors important for guanine 
nucieot ide-binding protein coupling. (See, Kobilka et al . , 
Science 24 0:1310-1316, 1988; Wess et al . , FEBS Lett. 255:133-136, 
1989; Cotecchia et al . , Proc . Natl. Acad. Sci . USA 87 .- 2896 - 2900 , 
1990; Lechleiter et al . , EMBO J. 9:4381-4390, 1990; Wess et al . , 
Hoi. Pharmacol. 36:517-523, 1990; and Pin et al . , EMBO J. 23:342- 
348, 1594.) 

SUMMARY OF THE INVENTION 
The present invention features G-protein fusion receptors 
and chimeric GABA & receptors ( GA3A s Rs ) , nucleic acid encoding such 
receptors, and the use cf such receptors and nucleic acid. G- 
protein fusion receptors comprise at least one domain from a CaR, 
a mGiuR, and/or a GABA e receptor fused directly or through a 
linker to a guanine nucieot ide-binding protein (G-protein) . 
Chimeric GABA E Rs comprise at least one of a GABA E R extracellular 
domain, a GABA E R transmembrane domain, or a GABA B R intracellular 
domain and one or mere domains from a mGluR subtype 8 (mGluR8) 
and/or a CaR. 

G-proteins are peripheral membrane proteins made up of an a 
subunit, a (3 subunit, and a y subunit . G-proteins interconvert 
between a GDP bound and a GTP bound form. Different types cf G- 
proteins can affect different enzymes, such as adenylate cyclase 
ana phosphoiipase- C . 

Thus, a first aspect cf the present invention describes a G- 
protein fusion receptor comprising: 
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an extracellular domain comprising an extracellular domain 
amino acid sequence substantially similar to either an 
extracellular CaR amino acid sequence, an extracellular mGluR 
amino acid sequence, or an extracellular GAEA b receptor amino acid 
5 sequence; 

a transmembrane domain joined to the carboxy terminus of 
said extracellular domain, said transmembrane domain comprising a 
transmembrane domain amino acid sequence substantially similar to 
either a transmembrane CaR amino acid sequence, a transmembrane 
10 mGluR amino acid sequence, or a transmembrane GABA e receptor amino 
acid sequence; 

an intracellular domain joined to the carboxy terminus of 
said transmembrane domain comprising all or a portion of an 
intracellular amino acid sequence substantially similar to either 
15 an intracellular CaR amino acid sequence, an intracellular mGluR 

amino acid sequence, or an intracellular GABA B receptor amino acid 
sequence, provided that said portion is at least about 10 amino 
acids ; 

an optionally present linker joined to the carboxy terminus 

20 of said intracellular domain; and 

a G-protein joined either to said intracellular domain or to 
said optionally present linker, provided that said G-protein is 
joined to said optionally present linker when said optionally 
present linker is present. 

25 w Substantially similar" refers to at least 40% sequence 

similarity between respective polypeptide regions making up a 
domain. In preferred embodiments, substantially similar refers 
to at least 50%, at least 75%, at least 90%, at least 95% 
sequence similarity, or 100% (the same sequence) , between 

30 polypeptide domains. The degree to which two polypeptide domains 
are substantially similar is determined by comparing the amino 
acid sequences located in corresponding domains. Sequence 
similarity is preferably determined using BLASTN {Altschul et 
al . , J. Mol . Biol. 215:403-410, 1990). 

35 The different receptor components of the G-protein receptor 

can come from the same receptor protein or from a chimeric 
receptor made up of different receptor domains. 5y swapping 
different domains compounds able to effect different ao^air.s cf a 
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particular receptor can oe identified and the activity or 
different ccnpouncs at different domains can be measured. 

In different embodiments the CaR region is) present in the G- 
protem fusion are substantially similar to, comprise, or consist 
of porticn(s) of the human CaR; mGluR region (s) present in the G- 
prctem fusion are substantially similar to, comprise, or consist 
of portion (s) of a human mGluR; and GABA 9 R region (s) present in 
the G-protem fusion are substantially similar to, comprise, or 
consist, of portion is) of a human GABA P R receptor. 

In preferred embodiments concerning GABA f R regions that are 
present: the GABAFR extracellular domain is substantially similar 
to a GABA 5 R extracellular domain provided in SEQ. 10. NOs . 2-4; 
the GABA B R transmembrane domain is substantially similar to the 
GABAFR transmembrane domain provided in SEQ. ID. NOs. 7-9; and the 
GABA B R intracellular domain is substantially similar to a GABA S R 
intracellular domain provided in SEQ . ID. NOs. 12-14. 

In preferred embodiments concerning CaR regions that are 
present: the CaR extracellular domain is substantially similar to 
the CaR extracellular provided in SEQ. ID. NO. 1; the CaR 
transmembrane domain is substantially similar to the CaR 
transmembrane domain provided in SEQ. ID. NO. 6; and the CaR 
intracellular domain is substantially similar to the CaR 
intracellular domain such as that provided in SEQ. ID. NO. 11. 

Various different mGluR subtypes present in different 
organisms, including humans, are described in different patent 
publications as follows: mGluR-! - WO 94/29449, EP 569 240 Al, WO 
92/10583 and U.S. Patent No. 5,365,831; mGluR; - WO 94/29449, WO 
96/06167, and EP 711 632 A2 ; mGluR, - WO 94/29449, and WO 
95/22609; mGluR, - WO 95/08627, WO 95/22609, and WO 96/29404; 
mGluRj - WO 94/29449; mGluR £ - WO 95/08627; mGluR, - L* . S . Patent No. 
5,831,047, WO 95/08627 and WC 96/29404; and mGluR e - WO 97/48724 
and EP 616 498 A2 . (Each of these references are hereby 
incorporated by reference herein.) 

In preferred embodiments concerning mGluR regions that are 
present: the mGluR extracellular domain is substantially similar 
to either human mGluR 1, human mGluR 2, human mGluR 3, human 
mGluR 4, human mGluR 5, human mGluR 6, human mGluR 7, or human 
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mGluR 8; the mGluR transmembrane domain is substantially similar 
to either human mGluR 1, human mGluR 2, human mGluR 3, human 
mGluR 4, human mGluR 5, human mGluR 6, human mGluR 7, or human 
mGluR 8; and the mGluR intracellular domain is substantially 
5 similar to either human mGluR 1, human mGluR 2, human mGluR 3, 
human mGluR 4, human mGluR 5, human mGluR 6, human mGluR 1, or 
human mGluR 8 . 

Another aspect of the present invention describes a nucleic 
acid comprising a nucleotide sequence encoding for a G-protein 

10 fusion receptor. 

Another aspect of the present invention describes a 
recombinant cell comprising an expression vector encoding for a 
G-protein fusion receptor, and a cell where the G-protein fusion 
receptor is expressed. Preferably, the G-protein fusion receptor 

15 is functional in the cell. 

Another aspect of the present invention describes a 
recombinant cell produced by combining (a) a cell where a G- 
protein fusion receptor is expressed, and (b) a vector comprising 
nucleic acid encoding a G-protein fusion receptor and elements 

20 for introducing heterologous nucleic acid into the cell. 

Preferably, the G-protein fusion receptor is functional in the 
cell. 

Another aspect of the present invention describes a process 
for the production of a G-protein fusion receptor. The process 
25 is performed by growing host cells comprising a G-protein fusion 
receptor . 

Another aspect of the present invention describes a method 
of measuring the ability of a compound to affect G-protein fusion 
receptor activity. 

30 Another aspect of the present invention describes a chimeric 

GABA E R comprising an extracellular domain, a transmembrane domain 
and an intracellular domain, wherein at least one domain is from 
a GABAfiR and at least one domain is from CaR or mGluRS . The 
extracellular domain comprises an amino acid sequence 

35 substantially similar to a CaR extracellular domain (SEQ . ID . NO. 
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I) , a GABA E Rla extracellular domain t SEQ . ID. NO. Z\ , a GA5A P Rlb 
extracellular domain [ SEQ. ID. NO. 3), a GA3A E R2 extracellular 
domain ( SEQ . ID. NO. 4), or a mGluRB extracellular domain (SEQ. 
ID. NO. 5) . 

The transmembrane domain comprises an amino acid sequence 
substantially similar to a CaR transmembrane domain (SEQ. ID. NO. 
6), a GABA e Rla transmembrane domain (SEQ. ID. NO. 7), a GABAgRlb 
transmembrane domain (SEQ. ID. NO. 8), a GABA B R2 transmembrane 
domain (SEQ. ID. NO. 9) , or a mGluRB transmembrane domain £SEQ. 
ID. NO. 10) . 

The intracellular domain comprises an amino acid sequence 
substantially similar to a CaR intracellular domain (SEQ . ID. NO. 

II) , a GAEA E Ria intracellular domain (SEQ. ID. NO. 12), a GABA B Rlb 
intracellular domain (SEQ. ID. NO. 13), a GABA B R2 intracellular 
domain (SEQ. ID. NO. 14), or a mGluRE intracellular domain (SEQ. 
ID. NO. 15) . 

Preferred chimeric GABAgRs contain at least one mGluRS 
intracellular, transmembrane or extracellular domain, or at least 
one CaR intracellular, transmembrane or extracellular domain. 
More preferably, the chimeric GABA E R contains at least one CaR 
domain . 

In preferred embodiments concerning mGluRB regions that are 
present: the mGluRS extracellular domain is substantially similar 
to the mGluRS extracellular domain provided in SEQ. ID. NO. 5 ; 
the mGluRB transmembrane domain is substantially similar to the 
mGluRS transmembrane domain provided in SEQ. ID. NO. 10; and the 
mGluRB intracellular domain is substantially similar to the 
mGluRB receptor intracellular provided in SEQ . ID. NO. 15. 

Preferably, the domains are functionally coupled such that a 
signal from the binding of an extracellular ligand is transduced 
to the intracellular domain when the chimeric receptor is present 
in a suitable host cell. A suitable host cell contains the 
elements for functional signal transduction for receptors coupled 
to a G-protein. 
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Another ascect of the present invention describes a nuclei. 
acid co.pr.sxng a nucleotide sequence encoding for a chimeric 

GABA D R - 

Another aspect of the present invention describes a 
recombinant cell comprising an expression vector encoding for a 
chimeric GABA.R, and a cell where the chimeric GABA.R is 
expressed. Preferably, the chimeric OABA.R is functional m the 

CSl1 Another aspect of the present invention describes a 
recombinant cell produced by combining (a, a cell where a 
chimeric GABA E R is expressed, and (b, a vector comprising nucleic 
acid encoding the chimeric GABA.R and elements for introducing 
heterologous nucleic acid into the cell. Preferably, the 
chimeric GABA.R is functional in the cell . 

Another aspect of the present invention describes a process 
for the production of a chimeric receptor. The process is 
performed by growing host cells comprising a chimeric GABA.R. 

Another aspect of the present invention describes a method 
of measuring the ability of a compound to affect GABA B R or mGluR 
activity. The method is performed by measuring the ability of a 
compound to affect chimeric GABA.R or mGluR activity. 

toother aspect of the present invention describes a fusion 
receptor polypeptide comprising a receptor and a G-protein a 
subumt, wherein said G- P rotein a subumt is fused to the 
intracellular domain of said receptor, provided that the receptor 
is not an aarenoreceptor . 

various examples are described herein. These examples are 
not intended in any way to limit the claimed invention. 

Other features and advantages of the invention will Pe 
, apparent from the following drawings, the description of the 
invention, the examples, and the claims. 
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Figures 


5a-5r illustrate 


the 


cDNA 


sequences encoding fc 



human CaR (SEQ. ID. NO. 18), human GABApRla (SEQ . ID. NO. 19), 
human GAEA B Rlb (SEQ. ID. NO. 20), and human GA3A E R2 (SEQ. ID. NO. 
25 21) . 

Figures 6a- 6h illustrate the cDNA sequence for rat GABAERla 
(SEQ. ID. NO. 22) and rat GABAeRlb (SEQ. ID. NO. 23) . 

Figures 7a-7c illustrate the amino sequence for rat GASA E Rla 
(SEQ. ID. NO. 24) and rat GABA E Rlb ( SEQ. ID. NO. 25). 
30 Figure 8 illustrates the ability of a chimeric CaR/GA5A 5 R2 

(CaR extracellular and transmembrane domains, and intracellular 
GABA P R2 domain) tc transduce a signal. Signal production was 
measured by detecting an increase in the calcium-activated 
chloride current. The line in the middle cf the increase 
25 signifies a wash step. 

Fi cures 9g-9d illustrate the cDNA sequence fcr human "iGiuF.2 
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, SFQ SD . „0. 26,, cleric hCA R /hn, G luK. (SEC IC HO. 30), 
« h mG luR 2 /hCaR (SEO. ». -3,,. ana c h ««c 
hBG1 u R 8, h C. R .SEQ. ; B ; e tne amino acid sequence fer ha »an 

5 mGluP r:r r; 0 - — — :« : id *°- 

^ D ,/hr,R <^EQ ID. NO. 35), chimeric 
3D chimeric hmGluP.2 /hCaR <— U- 

- - — »< - 

^i-^ir-r { SEC ID. NO. o2), 
p hCaR/hmGluR2*Gqi5 fusxon construct (S-Q 
10 Ic^.C^. c^c t .SEO. XO. 0 , 

^//C.^OM. 1* fus.on const.c . • • 

46)f an, tne roG luRS/ /CaR* G a q ,5 fus.cn construct ,SEQ. ' «°- 

• FiourM 12.-12* Ulustrate the a,, ac, seance for the 
phCaR/hmG1 ,R 2 . Gql5 fusion construct (SEQ. ID. HO. -3 . 
Uu^/ZCH^iS fusion construct <SEQ. ZD. O >, 
pmG1 uR 2 ,/CaR- G a qi S + 3 Al a UnKer fusion construe SEQ. • • 
4„, and tne m GluR8//CaR^ fusion construct lSt Q. ID. 

411 ' -nnstrate the cDNA sequence for the GABA- 

Fig ur.. 13.-13- I"""'" N ^ and the GABA-BRla*Gqo5 
R2*Gqo5 fusion construct (SEQ. ID. 

icrn ID. NO. 4 4). 

. rtt , a1 resulting from ligand binding. 

— " ^ ; 1 by SKO ID »0. 37. CaR/^GqiS is 

mG luR2//CaR"Gqi5 is shown by SEQ. ID „ 
sho wn by SEQ . ID. «. 33, mG luRB//CaR- Gq ,S « shown by S„Q. 



15 



20 



25 



30 NO. 41. 



Th e CaR.^luR. and the GABA^R are structural xn 
each a single suburb membrane procein possessing 
th2 t they each a 9 d _ in comprislng seven 

an extracellular domain, a 

h pii C es connected by three 
putative membrane spanning helices ,_ race ^ular 

n h rhree extracellular loops, and an i^race.-u 

intracellular and three exa 
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c a rbcxy- terminal domain. Signal transduction is activated by the 
extracellular binding cf an agonist. The signal is transduced to 
the intracellular components cf the receptor causing an 
intracellular effect. 

Signal transduction from agonist binding to an extracellular 
reaion can be modulated by compounds acting at a downstream 
transmembrane domain or the intracellular domain. Downstream 
effects include antagonist actions cf compounds and allosteric 
actions cf compounds. 

The transmembrane domain provides different types of target 
sites for compounds modulating receptor activity in different 
environments. As noted above, the transmembrane domain contains 
extracellular, transmembrane, and intracellular components. 

Compounds modulating GABA^R, CaR, cr mGluR activity can be 
obtained, for example, by screening a group or library of 
compounds to identify those compounds having the desired activity 
and then synthesizing such compound. Thus, included in the 
present invention is a method of making a GABA B R, CaR, or mGluR 
active compound by first screening for a compound having desired 
properties and then chemically synthesizing that compound. 

Metabotropic Glutamate Receptors (mGluRs) 
mGluRs are G protein- coupled receptors capable cf activating 
a varrety of intracellular secondary messenger systems following 
the binding of glutamate (Schoepp et al . , Trends Pharmacol. Sci . 
11:506, 1S90,- Schoepp and Conn, Trends Pharmacol. Sci. 14:13, 
19S3, hereby incorporated by reference herein). 

Activation of different mGluR subtypes i.i situ elicits one or 
more of the following responses: activation of phospholipase C, 
increases in phosphoincsitide I PI) hydrolysis, intracellular 
calcium release, activation cf phospholipase D , activation or 
inhibition of adenylyl cyclase, increases and decreases in the 
formation cf cyclic adenosine monophosphate (cAMP), activation of 
guanylyl cyclase, increases in the formation of cyclic guanos ine 
monophosphate IcGMP), activation cf phospholipase A : , increases in 
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-rachidonic acid reXease. and increases or decreases in the 
I ot vo lta9 e- and U g and- g ated ion channels <Schoe P P and 

actl y „ . ., ,q Q3; schoepp. Neurochem. 

Conn, Trends Pharmacol . Sci . ^ ■ ■ - 

T . t , 4 .43». l«4.. Pin and DuvoiSin, Neuropharmacology 34:1. 
H9C5 hereby incorporated by reference herein) . 
"^ht mGluR subtypes ^ been isoXa^. 

,,,03! 1994; Pin and Duvoisin, Neuropharmacoi ogy 34.1, 
NeUrOD f I, al , M ed. 3.-.1417.. Kur. - N^ci-nc. 

;;.« 9 ". »95. each of C -e r e £ ,e n ce S i. hereby incorporate 
y .lence herein, T*. -Cerent m Gl uP.s possess a !ar g e am.no- 
rm na extraceHuiar domain .ECO, follo-d by seven putative 
domain ( 7TMD ) comprising seven putative membrane 
UanS , hv , h . ee intracellular and three 

variable length (cytoplasmic tail). 
Human mGluRB is described ny 

= 1 J. Neurosci. 15.30 juoj. 

rpd bv reference herein) . mGluRS couples to 

mmi anion a pertussis toxm^ensiave 
llnlar AMP accumulation ~.u ° r 
?5 intracellular cAnf pyajnr)le by 

' ^ashion Thus, mGluRS activity can be measurea. .or example. 

. nf fors kolin- S timulated cAMP production as 

— 9 - hibi "°:: \ , W eurosc, 15 : 3075-3083 , 1995. 

described by Duvoisin et ax., _ 
descr * , - variety of neurological 

. rorn Trends Pharmacol. Sex. 14.13, -9*-. 
disease (Schoepp and Conn, 

. , j.fe Sci. ^: 135, 1994; Pin et ai . . 
Cunningham e. a... L.fe 

, loos- Knopf el et al - , — 

35 NeuropharmacoJogy — 



WO 99/51641 



12 



PCT7US99/07333 



36:14 17, IS 55, each c: which is hereby incorporated by reference 
herein) . 

Calcium Receptor 
5 The CaR responds to changes of extracellular calcium 

concentration and also responds to other divalent and trivaient 
cations. The CaR is a G-protein coupled receptor containing an 
extracellular Ca 2 ' binding domain. Activation of the CaR, 
descriptions of CaRs isolated from different sources, and 

10 examples of CaR active compound are provided in Nemeth NIPS 10:1- 
5 r 19 95, Brown et al . U.S. Patent No. 5, 686,938, Van Wagenen et 
al . , International Application Number PCT/US97/0555 B 
international Publication Number wo 97/37967, Brown E.M. et al . , 
Nature 366:575, 1993, Riccardi D . , et al., Proc . Nat ' 1 . Acad. 

15 Sci . USA 92:131-135, 1995, and Garrett J.E., et al., J. Biol. 

Chem. 31:12519-12925, 1995. (Each of these references are hereby 
incorporated by reference herein.) Brown et aj . U.S. Patent No. 
5,66 8,93 8 and Van Wagenen et al . , International Application 
Number PCT/US97/05558 International Publication Number WO 

20 97/37967, describe different types of compounds active at the CaR 
including compounds which appear to be allosteric modulators and 
CaR antagonists. 

The CaR can be targeted to achieve therapeutic effects. 
Examples of target diseases are provided in Brown et al. U.S. 

25 Patent No. 5,688,938, and Van Wagenen et al . , International 
Application Number PCT/US97/05558 International Publication 
Number wo 97/37967, and include hyperparathyroidism and 
osteoporosis . 

30 v- Aminobutvric acid Receptors ( GABA r Rs ) 

GABA 6 Rs are G-protein coupled metabotropic receptors. 
GABA E Rs modulate synaptic transmission by inhibiting presynaptic 
transmitter release and by increasing K* conductance responsible 
for long- lasting inhibitory postsynaptic potentials. {See, 
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Kaupmann e: al . , Nature 386:239-246, 19 91, hereby incorporated by 
reference herein.) 

GABAoRs are found in the mammalian brain, in locations 
outside of the brain, and in lower species. Outside of the 
brain, GABA„Rs have been identified on axon terminals and ganglion 
cell bodies of the autonomic nervous system, on fallopian tube 
and uterine intestinal smooth muscle cells, in the kidney cortex, 
urinary bladder muscle and on testicular interstitial cells. 
(See, Bowery, Annu. Rev. Pharmacol. Toxicol. 33: 109-147, 1993, 
hereby incorporated by reference herein. ) 

Different GABA B Rs subtypes exist. Kaupmann et al . , Nature 
38(5:239-246, 1997, indicate that they cloned GABA B Rs . Nucleic 
acid encoding two GABA B R proteins were indicated to be cloned from 
rat brain; GABA e Rla and GABA B Rlb . GABA B Rla differs from GABA B Rlb 
in that the N-terminal 147 residues are replaced by 18 amino 
acids. GABAeRla and GABA B Rlb appear to be splice variants. The 
cloned GABA B Rs were indicated to negatively couple adenylyl 
cyclases and show sequence similarity to the metabotropic 
receptors for L-glutamate (mGluR) . Northern blot analysis 
indicated that GABA B Rla and GABA B Rlb is present in brain and 
testis, but not in kidney, skeletal muscle, liver, lung, spleen, 
or heart . 

Kaupmann et al . , International Application Number 
PCT/EP97 /01370 , International Publication Number WO 97/46675, 
indicate that they have obtained rat GABA B R clones, GABA B Rla and 
GABA B Rlb; and humans GABA E R clones, GABA B Rla/b (representing a 
partial receptor clone) and GABA B Rlb (representing a full-length 
receptor clone) . Amino acid sequence information, and encoding 
cDNA sequence information, is provided for the different GABA B R 
clones . 

Another GABA.R subtype is GABA B R2 . Northern blot analysis 
reveals than an approximately 6.3 Kb human GABA B R2 transcript is 
abundantly expressed in the human brain. Expression is not 
detected in the heart, placenta, lung, liver, skeletal muscle, 
kidney and pancreas under conditions where GABA E R2 transcript was 
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identified in the human brain. Within the human brain GABA P R2 is 
broadly expressed at variable levels. 

GABABR functions as a heterodimer cf the subumts GABA E R1 or 
GA5A=R2 . ; Jones et el. Mature 396: 6~ 4 -6" 9 , hereby 
incorporated by reference nerein.) 

GASA e Rs have been targeted to achieve therapeutic effects. 
Kerr and Ong, DDT 1:571-360, 19 96, describe different compounds 
indicated to be GABA E R agonists and GABA B R antagonists. Kerr and 
One also review therapeutic implications cf affecting GABA E R 
activity including, spasticity and motor control, analgesia, 
epilepsy, cognitive effects, psychiatric disorders, alcohol 
dependence and withdrawal, feeding behavior, cardiovascular and 
respiratory functions, and peripheral functions. 

Eittiger et al . , Tips 4:391-394, 1993, review therapeutic 
applications of GABA B R antagonists. Potential therapeutic 
applications noted by Eittiger et al . include cognitive 
processes, epilepsy, and depression. 

G- Protein Fusion Receptors 
Examples of some different types of G-protein fusion 
receptors, and advantages of some receptors, are provided below. 
Using the present application as guide additional G-protein 
receotcrs fusion can be constructed. 

G-prctein fusion receptors contain an intracellular domain 
of a receptor fused to a C— protein a subunit (G a ) . G a fusions to 
adrenoreceptors have been reported by Bertin et al . , Receptors 
and Channels 5:41-51, 1997; Wise and Milligan, Journal of 
Biological Chemistry 39:24673-24676, 1997 ; and Bertin et al . , 
Proc. Hatl . Acad. Sci . USA 51:8827-8831, 1994 (each cf which are 
hereby incorporated by reference herein) . These studies were 
indicated to produce a functional chimeric by fusing the a ;A - 
adrenoreceptor to the G 4l£x , or the p : - adrenoreceptcr to the G sa . 

The G-Drotem fusion receptors described by the present 
invention include a G-protein fused to an intracellular domain, 
where the intracellular domain when present in a wild type 
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receptor does not interact with that type of G-protem. Thus, 
the present invention also describes swapping of signals by 
fusing an intracellular domain to a G a normally not coupled to 
that intracellular domain. The use of such fusion proteins, 
5 while applicable to chimeric GABA B Rs , is not limited to chimeric 
GABA B Rs . Indeed, such technology can be applied to receptors 
containing an extracellular domain, transmembrane domain and 
intracellular domain of a wild type receptor. 

Preferred G-proteins fusion receptors contain an 

10 intracellular domain fused to a promiscuous G a that couples to 
phospholipase C resulting in the mobilization of intracellular 
calcium. Increases in intracellular calcium can be conveniently 
measured through the use of dyes. Such techniques are well known 
in the art and are described, for example by Brown et al . U.S. 

15 Patent No. 5,688,938. 

In an embodiment G-proteins fusions can also be used to 
decrease receptor desensitizat ion . 

Examples of promiscuous G a ' s coupling to phospholipase C 
include naturally occurring G-proteins such as G ai5 and G ai6 , and 

20 chimeric G-protein such as GgoS and Gqi5. Gqo5 and Gqi5 are made 
of a Gq portion where the five amino acids at the O terminal are 
from either G D or G. respectively (Conklm et al . , Nature 363:214- 
277, 1593, hereby incorporated by reference herein) . The Gq 
portion of such chimeric receptors provides for phospholipase C 

25 coupling while the terminal G c or Gj portion allows the chimeric 
G-protein to couple to different receptor proteins that are 
normally involved in inhibitor effects on adenylate cyclase. 

In an embodiment of the present invention the employed G- 
protein is from a human source or is made up of different G- 

30 protein components each from a human source. 

G-proteins fusions can be created, for example, by fusing 
directly or indirectly the intracellular domain of a receptor 
protein to a polypeptide having an amino acid sequence 
substantially similar to G ai5i G aifej GqoS or Gqi5. In different 

35 embodiments, the receptor is fused directly or indirectly to a G- 
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pro:e;r. consisting of the anno acid sequence cr G a: ,, G a:t ,, GqoS 
or Gqi5. 

The intracellular domain portion of a receptor protein fused 
directly or indirectly to a G-protein should be at least about 10 
amino acids in length. In different embodiments the portion is 
at least about 50 amino acids, at least about 100 amino acids, cr 
the full length of an intracellular domain. 

The intracellular domain can be directly linked to a G- 
protein or can be indirectly linked through an optionally present 
linker. Optionally present linkers are preferably about 3 to 
about 3 0 amino acids in length. Preferred linkers are made up cf 
alanine, glycine, or a combination thereof. 

Chimeric Receptors 
Examples of some different types of chimeric receptors, and 
advantages of some receptors, are provided below. Using the 
present application as guide additional chimeric receptors can be 
constructed . 

Chimeric GABA . R Extracellular Domain 

Chimeric GABA B Rs containing a GABA B R extracellular domain are 
particularly useful for studying the importance of the GABABR 
extracellular domain and assaying for compounds active at the 
extracellular domain. Preferably chimeric GABA e Rs containing a 
GABA E R extracellular domain also contain a CaR intracellular 
domain. 

A variety of different activities have been generally 
attributed to GABABR subtypes. {E.g., Kerr and Ong, DDT 1:371- 
360, 1996.) Kaupmann et al . , Nature 386:229-246 , 1997, report 
that in preliminary experiments involving GABAeRla they did not 
detect positive coupling to the adenylyl cyclase or coupling to 
the phospholipase effector system. 

An intracellular CaR domain can be used to couple with G- 
proteins which activate phospholipase C and mobilize 
intracellular calcium. Mobilisation of intracellular calcium is 
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readily detected, for example, by fluorescent indicators of 

intracellular Ca 3 '- 

An aaditional advantage of using the intracellular CaR 
domain is that CaR G-protein activation is not rapidly 
5 desensitized. Thus, the intracellular CaR domain can be used to 
produce a stronger intracellular signal than a signal produced 
from a receptor which is desensitized rapidity. 

More preferably, the chimeric GAB^R contains an 
intracellular CaR domain, and also contains either a CaR or a 
10 GABA E R transmembrane domain. Advantages of using a CaR 

transmembrane domain include separating the effects occurring at 
a GABA.R extracellular domain from effects occurring at a 
transmembrane domain; and providing additional intracellular 
elements, present on transmembrane intracellular loops, useful 
15 for coupling to G-protein. 

A GABA E R transmembrane domain is useful for examining 
whether the transmembrane GABA.R can be targeted to affect GABA.R 
activity, and obtaining compounds active at the GABA B R 
transmembrane domain. For example, a transmembrane GABA.R can be 
20 used to screen for transmembrane allosteric modulators and 
antagonists . 

chimeric GABA. P T ra i 5m embraTie Domain 

Chimeric" GABA B Rs containing a GABA.R transmembrane are 
25 particularly useful for studying the importance of the GABA.R 
transmembrane domain and assaying for compounds active at the 
transmembrane domain. Preferably Chimeric GABA B Rs containing a 
GABA e R transmembrane domain contain an extracellular domain which 
is either mGluRB or CaR, and an intracellular CaR domain. 
30 More preferably, the chimeric GABA„R contains an 

extracellular domain from either mGluRB cr CaR, a GABA.R 
transmembrane, and an intracellular CaR domain. A chimeric GABA,R 
containing extracellular mGluRB or CaR domains can readily be 
stimulated using mGluRB or CaR ligands. 
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Chimeric GABA„R Ir.t race I lular Domain 

Chime n c GABA e Rs containing a GABA E R intracellular coma in are 
particularly useful for studying the importance of the GABA P R 
intracellular domain and assaying for compounds active at the 
intracellular domain. Preferably, the chimeric receptors contain 
an extracellular domain from either mGiuRB or CaR . The 
extracellular mGluR8 or CaR domains can readily be activated 
using mGiuRB or CaR ligands. 

Receptor Domains 
Domains of a G-protein fusion receptor, a chimeric receptor, 
and G a , substantially similar to a particular sequence can be 
readily produced using the disclosure provided herein in 
conjunction with information well known in the art. 
Substantially similar sequences can be obtained taking into 
account sequence information for a particular type of receptor 
obtained from different sources, different types of amino acids 
which are to some extent interchangeable, and the ease of 
experimentation with which functional receptor activity can be 
assayed . 

Substantially similar sequences includes amino acid 
alterations such as deletions, substitutions, additions, and 
amino acid modifications. A "deletion" refers to the absence of 
one or more amino acid residue is) in the related polypeptide. An 
"addition" refers to the presence of one or more amino acid 
residue (s) in the related polypeptide. Additions and deletions 
to a polypeptide may be at the amino terminus, the carboxy 
terminus, and/or internal. Amino acid "modification" refers to 
the alteration of a naturally occurring amino acid to produce a 
non-naturally occurring amino acid. A "substitution" refers to 
the replacement cf one or more amino acid residue (s) by another 
amino acid residue (s) in the polypeptide. Derivatives can 
contain different combinations of alterations including more than 
one alteration and different types cf alterations. 
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The sequences of polypeptides can be compared from different 
sources to help identify variable amino acids not essential for 
receptor activity. For example, Figure 7 provides the rat 
GABA B Rla and GABA e Rlb amino acid sequences. The rat GABA B Rla and 
GABA B Rlb amino acid sequences can be compared with the human 
GAEA B Rla and GABA B Rlb sequences to identify conserved and variable 
amino acids. Derivatives can then be produced where a variable 
amino acid is changed, and receptor activity can be readily 
tested . 

Similarly, the amino acid sequences for CaR, mGluR8 , and G- 
proteins from different sources are either known in the art or 
can readily be obtained. Examples of such references are 
provided above. 

While the effect of an amino acid change varies depending 
upon factors such as phosphorylation, glycosylation , intra-chain 
linkages, tertiary structure, and the role of the amino acid in 
the active site or a possible allosteric site, it is generally 
preferred that a substituted amino acid is from the same group as 
the amino acid being replaced. To some extent the following 
groups contain amino acids which are interchangeable: the basic 
amino acids lysine, arginine, and histidine; the acidic amino 
acids aspartic and glutamic acids; the neutral polar amino acids 
serine, threonine cysteine, glutamine, asparagine and, to a 
lesser extent, methionine; the nonpolar aliphatic amino acids 
glycine, alanine, valine, isoleucine, and leucine (however, 
because of size, glycine and alanine are more closely related and 
valine, isoleucine and leucine are more closely related) ; and the 
aromatic amino acids phenylalanine, tryptophan, and tyrosine. In 
addition, although classified in different categories, alanine, 
glycine, and serine seem to be interchangeable to some extent, 
and cysteine additionally fits into this group, or may be 
classified with the polar neutral amino acids. 

While proline is a nonpolar neutral amino acid, its 
replacement represents difficulties because of its effects on 
conformation. Thus, substitutions by or for proline are not 
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preferred, except when the same or similar cor.rcrma::or.a: results 
can be obtained. The conformation conferring properties cf 
proline residues may be obtained if one or more cf these is 
substituted by hydroxyproline (Hyp) . 

Examples of modified amino acids include the following: 
altered neutral nonpolar amino acids such as a>-amino acids of the 
formula H : N (CH a ) n COOH where n is 2-6, sarcosine (Sar) , t- 
butylalanine (t-BuAla) , t - butyiglycine (t-BuG2y), N-methyl 
isoleucme (N-Melle) , and norleucine CNleu) ; altered neutral 
aromatic amino acids such as phenylglycine ; altered polar, but 
neutral amino acids such as citrulline (Cit) and methionine 
sulfoxide (MSO) ,- altered neutral and nonpolar amino acids such as 
cyclohexyl alanine (Cha) ; altered acidic amino acids such as 
cysteic acid (Cya) ; and altered basic amino acids such as 
ornithine (Orn) . 

Preferred derivatives have one or more amino acid 
alteration (s ) which do not significantly affect the receptor 
activity of the related receptor protein. In regions of receptor 
domains not necessary for receptor activity, amino acids may be 
deleted, added or substituted with less risk of affecting 
activity. In regions required for receptor activity, amino acid 
alterations are less preferred as there is a greater risk of 
affecting receptor activity. 

Derivatives can be produced using standard chemical 
techniques and recombinant nucleic acid techniques. 
Modifications to a specific polypeptide may be deliberate, as 
through site-directed mutagenesis and amino acid substitution 
during solid-phase synthesis, or may be accidental such as 
through mutations in hosts which produce the polypeptide. 
Polypeptides including derivatives can be obtained using standard 
techniques such as those described by Sambrook et al . , Molecular 
Cloning, Cold Spring Harbor Laboratory Press (1583) . For 
example, Chapter 15 of Sambrook describes procedures for site- 
directed mutagenesis of cloned DNA. 
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Receptor Nucleic Acid 
G-protein fusion and chimeric receptor nucleic acid can be 
produced based on the information provided herein along with 
standard recombinant nucleic acid techniques. Examples of 
5 references describing recombinant nucleic acid techniques include 
Molecular Cloning, Sambrook et al . , Cold Spring Harbor Laboratory 
Press (1989) ; and Current Protocols in Molecular Biology, 
Frederick et al . , John Wiley & Sons, Inc. (1995). 

Due to the degeneracy of the genetic code different nucleic 
10 acid sequences can encode for a particular polypeptide. Thus, a 
large number of nucleic acids encoding for a receptor having the 
same amino acid sequence can be produced. 

An embodiment of the present invention uses human nucleic 
acid encoding for the domains from CaR, GABA B R1A , GABA P R1B, 
15 GABA„R2 and/or mGluRB . The amino acid sequences of different 
domains is provided in Figures 1-3. 

Recombinant Cells 
Nucleic acid expressing a functional G-Protein fusion or a 
20 chimeric receptor can be used to create transfected cells lines 
expressing such receptors. Such cell lines have a variety of 
uses such as being used for high- throughput screening for 
compounds modulating receptor activity; being used to assay 
binding to the receptor,- and as factories to produce large 
2 5 amounts of a receptor. 

A variety of cell lines can couple exogenously expressed 
receptors to endogenous functional responses. Cell lines such as 
NIH-3T3, KeLa, NG115, CHO, KEK 293 and COS7 which are expected to 
lack CaR, mGluR8, and GABA B R can be tested to confirm that they 
30 lack these receptors. 

Production of stable transf ectants can be accomplished by 
transfection of an appropriate cell line with, for example, an 
expression vector such as pMSG vector, in which the coding 
sequence for the G-protein fusion or chimeric GABA E R cDNA has been 
35 cloned. Expression vectors containing a promoter region, such as 
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the mouse mammary turner virus promoter (MMTv; , drive high-level 
transcription cf cDNAs in a variety of mammalian cells. In 
addition, these vectors contain genes fcr selecting cells stably 
expressing cDNA of interest. The selectable marker in the pMSG 
5 vectors encode an enzyme, xanthine-guanine phosphoribosyl 
transferase (XGPRT) , conferring resistance to a metabolic 
inhibitor that is added to the culture to kill nont ransf ected 
cells . 

The most effective method for transfection of eukaryotic 
10 ceil lines with plasmid DNA varies with the given cell type. The 
expression construct will be introduced into cultured cells by 
the appropriate technique, such as Ca 2, phosphate precipitation, 
DEAE-dextran transfection, lipofection or elect roporation . 
Expression of the receptor cDNA in cell lines can be 
15 assessed by solution hybridization and Northern blot analysis. 

Binding Assavs 

The present invention also includes using G-protein fusion 
receptors or chimeric GABAgR in a binding assay. G-protein fusion 

2 0 receptors or chimeric GABA„Rs having a particular GABA^R domain 
can be used, for example to facilitate obtaining compounds able 
to bind to that particular receptor domain; and to determine 
whether a compound which binds to a particular domain. For 
example, in a complete chimeric GABA E R containing extracellular, 

2 5 transmembrane, and intracellular domains, the presence of one or 
more domains from CaR or mGluR are useful to present GABAgR 
domain (s) to a binding agent in a form more like the GABAgR 
domain (s) in the wild type receptor compared to an incomplete 
GABApR receptor fragment lacking one or more domains. 

30 Binding assays can be carried out using techniques well 

known in the art . Binding assays preferably employ radiolabeled 
binding agents. 

An example of a binding procedure is carried out by first 
attaching chimeric GA3A e R to a solid-phase support to create an 

35 affinitv matrix. The affinity matrix is then contacted with 
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potential GABA.R binding agents. A large library of compounds may 
be used to determine those compounds binding to the affinity 
matrix. Bound compounds can be eluted from the column. 

Therapeutic Modulation 
As pointed out above, different types of diseases and 
disorders can be treated using compounds modulating CaR, mGluR, 
or GABA B R activity . Additionally, such compounds can be used 
prophylactically . Compounds modulating GABA E R2 activity can be 
administered to patients who would benefit from such treatment. 
Patients are mammals, preferably humans. 

Modulators of CaR, mGluR, or GABA B R activity can be 
administered to a patient using standard techniques. Techniques 
and formulations generally may be found in Remington 1 s 
Pharmaceutical Sciences , 18 th ed. , Mack Publishing Co., Easton, 
PA, 1990 (hereby incorporated by reference herein) . 

Suitable dosage forms, in part, depend upon the use or the 
route of entry, for example, oral, transdermal, transmucosal , or 
by injection (parenteral). Such dosage forms should allow the 
therapeutic agent to reach a target cell whether the target cell 
is present in a multicellular host or in culture. For example, 
pharmacological compounds or compositions injected into the blood 
stream should be soluble. Other factors are well known in the 
art, and include considerations such as toxicity and dosage forms 
which retard the therapeutic agent from exerting its effect. 

Therapeutic compounds can be formulated as pharmaceut ically 
acceptable salts and complexes thereof. Pharmaceut ically 
acceptable salts are non- toxic salts in the amounts and 
concentrations at which they are administered. The preparation 
of such salts can facilitate the pharmacological use by altering 
the physical characteristics of the compound without preventing 
it from exerting its physiological effect. Useful alterations in 
physical properties include lowering the melting point to 
facilitate transmucosal administration and increasing the 
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solubility :c facil:ta:e ad™:n:s:er:.ic higher concentrations of 
che drug. 

The pharmaceut icaily acceptable salt cf a compound may be 
present as a complex. Examples of complexes include an s- 
chlcrccheophyiline complex (analogous :c, e.g., 
dimenhydrinate : diphenhydramine 8 -chlorotheophylline (1:1) 
complex; Dramamine) and various cyclodextrin inclusion complexes. 

Pharmaceut ically acceptable salts include acid addition 
salts such as those containing sulfate, hydrochloride, fumarate, 
maleate , ohcsphate, suifamate, acetate, citrate, lactate, tar- 
trate, methanesulf onate, ethanesul f onate , benzenesulf onate , p- 
toiuenesulf onate , cyclohexylsulf amate and qumate. 

Pharmaceutically acceptable salts can be obtained from acids 
such as hydrochloric acid, maleic acid, sulfuric acid, phosphoric 
acid, sulfamic acid, acetic acid, citric acid, lactic acid, 
tartaric acid, malonic acid, methanesulf onic acid, ethanesulf onic 
acid, benzenesulf onic acid, p- toluenesulf onic acid, cyclohexyls- 
ulf amic acid, fumaric acid, and quinic acid. 

Pharmaceutically acceptable salts also include basic 
addition salts such as those containing benzathine, 
chloroprocame , choline, diethanolamine , ethylenediamine , 
meglumine, procaine, aluminum, calcium, lithium, magnesium, 
potassium, sodium, ammonium, alkylamine, and zinc, when acidic 
functional groups, such as carbcxylic acid or phenol are present. 
For example, see Remington's Pharmaceutical Sciences , lB tr ' ed., 
Mack Publishing Co., Easton, PA, p. 1445, 1990. Such salts can 
be prepared using the appropriate corresponding bases. 

Carriers or excipients can also be used to facilitate 
administration of therapeutic agents. Examples of carriers 
include calcium carbonate, calcium phosphate, various sugars such 
as lactose, glucose, or sucrose, or types cf starch, cellulose 
derivatives, gelatin, vegetable oils, polyethylene glycols and 
physiologically compatible solvents. Examples of physiologically 
compatible solvents include sterile solutions of water for 
injection (WFI), saline solution and dextrose. 
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GABA E R modulating compounds can be administered by different 
routes including intravenous, intraperitoneal, subcutaneous, 
intramuscular, oral, topical (transdermal), or transmucosal 
administration. For systemic administration, oral administration 
5 is preferred. For oral administration, for example, the 

compounds can be formulated into conventional oral dosage forms 
such as capsules, tablets, and liquid preparations such as 
syrups, elixirs, and concentrated drops. 

Alternatively, injection (parenteral administration) may be 

10 used, e.g., intramuscular, intravenous, intraperitoneal, and 

subcutaneous. For injection, compounds are formulated in liquid 
solutions, preferably, in physiologically compatible buffers or 
solutions, such as saline solution, Hank's solution, or Ringer's 
solution. In addition, the compounds may be formulated in solid 

15 form and redissolved or suspended immediately prior to use. 
Lyophilized forms can also be produced. 

Systemic administration can be by transmucosal or 
transdermal means. For transmucosal or transdermal 
administration, penetrants appropriate to the barrier to be 

20 permeated are used in the formulation. Such penetrants are well 
known in the art, and include, for example, for transmucosal 
administration, bile salts and fusidic acid derivatives. In 
addition, detergents may be used to facilitate permeation. 
Transmucosal administration, for example, may be through nasal 

25 sprays, rectal suppositories, or vaginal suppositories. 

For topical administration, compounds can be formulated into 
ointments, salves, gels, or creams, as is well known in the art. 

The amounts of various GABAgR modulating compounds to be 
administered can be determined by standard procedures taking into 

30 account factors such as the compound IC 50 , EC 5C , the biological 
half -life of the compound, the age, size and weight of the 
patient, and the disease or disorder associated with the patient. 
The importance of these and other factors to be considered are 
well known to those of ordinary skill in the art. Generally, the 
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amour.:: is expected to preferably be between about C.Cl and 50 
mg/kg of the animal to be treated. 

EXAMPLES 

5 Examples are provided below illustrating different aspects 

and embodiments of the present invention. The examples include 
techniques that can be used to produce and use G-protein fusion- 
receptors and chimeric receptors. These examples are not intended 
to limit the claimed invention. 

10 

Example i: Construction of G-Protein Fusions 

This example illustrates different G-protein fusion receptor 
constructs and techniques used tc produce different G-protein 
fusion receptor constructs. Numbering cf nucleotide position for 
15 all the following constructs is such that nucleotide number 1 
corresponds to the A of the ATG start codon cf the nucleotide 
sequence encoding the designated protein. 

I . FULL-LENGTH CONSTRUCTS 

20 A . phCaR 

The cDNA encoding the human CaR (Garrett et al . , (1995) J, 
Biol. Chem. 270 : 12919) is harbored in the Biuescript SK(-) piasmid 
(Stratagene) . This construct is referred to as phCaR. 

2 5 5. phmGluR2 

A full length human mGluR2 cDNA was amplified from human 
cerebellum Kara t honReady cDNA (Clontech) using PCR primers based 
on the human mGluR2 cDNA sequence (Genbank Accession # 4504136). 
The obtained PCR fragment was subcloned into the pT7Blue TA 

30 vector (K'ovagen) . A Hind III-Not I fragment containing the human 
mGluR2 cDNA was then subcloned into the Biuescript SKII(-) 
piasmid (Stratagene). This construct is referred to as phmGluR2 . 

C. phGa G 
■ . , _( 

35 A full length human Ga.q cDNA was amplified from human 

cerebral ccrtex Quick-Clone cDNA (Clontech) using ?CR primers 
based on the human Gaq cDNA sequence (Genbank Accession # 
4504044). The obtained PCR fragment was subcloned into the 
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Bluescript SKII(-) plasmid (Stratagene). This construct is 
referred to as phGaq. 

D. phmGIuR8 

The cDNA encoding the full length human mGluRB cDNA 
(Stormann et al . , International Publication No. W097/48724) is 
harbored in the Bluescript SKII(-) plasmid (Stratagene). This 
construct is referred to as phmGluR8 . 

II. Ga gi 5 

The cDNA encoding the human Ga q i5 cDNA (Conklin et al (1993} 
Nature 363:274-77) is harbored in the Bluescript SKII(-) plasmid 
(Stratagene). This construct is referred to as Ga q i5. The 
nucleic acid and amino acid sequences for Ga q i5 are provided by 
SEQ. ID. NOs. 28 and 29 respectively. 

III. phCaR/hmGluR2 

This chimera contains the extracellular domain of the human 
CaR and transmembrane domain and intracellular cytoplasmic tail 
of human mGluR2 . The chimeric junction between the CaR and 
hmGluR2 was created using a recombinant PCR strategy similar to 
those described above. 

The first reaction used two primers, CA1156 (sense 19-mer, 
corresponding to nucleotides 1156-1174 of human CaR) , and the 
hybrid primer CA/2 (antisense 42-mer, containing 21 nucleotides 
complementary to nucleotides 1774-1794 of human CaR and 21 
nucleotides complementary to nucleotides 1660-1680 of the human 
mGluR2) . These primers were used to amplify a 659 bp PCR 
fragment of human CaR. 

In a separate PCR reaction using phmGluR2 as template, a 692 
bp fragment of the human mGluR2 was amplified using a hybrid 
primer 2/CA (sense 42-mer, exactly complementary to primer CA/2) 
and oligo 2-2330m, (antisense 23-mer, complementary to 
nucleotides 2309-2331 of the human mGluR2 cDNA) . The two PCR 
products generated from the above two reactions were annealed 
together in equimolar ratios in the presence of the external 
primers CA1156 and 2-2330m, and the Pfu DNA polymerase 
( Stratagene ) . 
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The resulting chimeric ?CP. proauc: was dicestec w::h SexAl 
(Boehrmcer Mannheim) and BamHI (New England Eiolabs) and 
subclones into phCaR digested with the same two restriction 
enzvmes . In the final cloning step, the 3' end of human mGluR2 
was subcloned into this construct using the restriction enzymes 
EsrGI ana BamHI (both New England Eiolabs) . The sequence of the 
resultant chimeric construct, phCaR/hmGluR2 , was verified by ABI 
automated DMA sequence analysis. 

IV. DhCaR/hmGluR2*Gqi5 
This construct contains the phCaR/hmGluR2 chimeric receptor 
fused to human Ga q i5. A Hindi I I -BamHI fragment containing the 
phCaR/hmGluR2 construct was subcloned into pcDNA3 . 1 /Hygrc ( + ) 
! Invit rcgen ) to aid in constructing this fusion protein. The 
chimeric junction between the C-termmus of phCaR/hmGl uR2 and the 
N-terminus of Ga q i5 was created using a recombinant PCR strategy 

similar to those described above. 

The first reaction used two primers, 2-1713 (sense 21-mer, 
corresponding to nucleotides 1710-1730 of human mGluR2) and the 
hybrid primer 2/Q (antisense 42-mer, containing 21 nucleotides 
complementary to nucleotides 2596-2616 of human mGiuR2, and 21 
nucleotides complementary to nucleotides 1-21 of pGa q i5) . These 
primers were used to amplify a 927 bp PCR fragment of 
phCaR/hmGluR2 . In a separate PCR reaction all of Ga q i5 was 
amplified using a hybrid primer Q/2 (sense 42-mer, exactly 
complementary to primer 2/Q) and the and the T3 primer 
commercially available from Stratagene. 

These two PCR products generated from the above two 
reactions were annealed together in equimolar ratios in the 
presence of the external primers 2-1713 and T3, and the Ffu DKA 
polymerase (Stratagene) . The resulting chimeric PCR product was 
digested with Bsu3€l and BamHI (New England Eiolabs) and 
subcloned into phCaR/hmGluR2 digested with the same two 
restriction enzymes. The sequence of the resultant chimeric 
fusion construct, phCaR/hmGluR2*Gaqi5, was verified by DNA 
sequence analysis. 
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V. phmGluR2//CaR Construct 
This chimera contains the extracellular and transmembrane 
domains cf human mGluR2 linked tc the intracellular cytoplasmic 
tail domain of the human CaR. The chimeric junction was created 
5 using three separate PCR reactions. 

The first reaction used two primers, 2-1713 (sense 21-mer, 
corresponding to nucleotides 1710-1730 of human mGluR2, Genbank 
Accession # 4504136) and the hybrid primer 2/CT (antisense 42- 
mer, containing 21 nucleotides complementary to nucleotides 2452 
10 - 2472 of human mGluR2 and 21 nucleotides complementary to 

nucleotides 2602-2622 of the human CaR) . These primers were used 
to amplify a 783 bp PCR fragment of human mGluR2. In a separate 

PCR reaction using phCaR in the BlueScript SK plasmid as 
template, a 750 bp fragment of the human CaR was amplified using 
15 a hybrid primer CT/2 (sense 42-mer, exactly complementary to 
primer 2/CT) and the T3 primer commercially available from 
Stratagene . 

The two PCR products generated from the above two reactions 
were annealed together in equimolar ratios in the presence of the 

20 external primers 2-1713 and T3, and the Pfu DNA polymerase 

(Stratagene) . The resulting chimeric PCR product was digested 
with BsrG I and Not I (New England Biolabs) and subcloned into 
pmGluR2 digested with the same two restriction enzymes. The 
sequence of the resultant chimeric construct, pmGluR2/ /CaR, was 

25 verified oy AEI automated DNA sequence analysis. 

VI. pmGluR2//CaR*Ga g i5 Construct 
This construct contains the hmGluR2//CaR chimeric receptor 
fused to human GotqiS. The chimeric junction between the C- 
30 terminus cf hmGluR2//CaR and the N-termmus of G(Xqi5 was created 
using a recombinant PCR strategy similar to that described above 
for the construction of phmGluR.2 / /CaR . 

The first reaction used two primers, CRP10A (sense 18-mer, 
corresponding to nucleotides 2612-2829 of phCaR) and the hybrid 
35 primer CaRQ (antisense 42-mer, containing 21 nucleotides 

complementary to nucleotides 3214- 3234 phCaR, and 21 nucleotides 
complementary to nucleotides 1-21 cf pGa q i5) . These primers were 
used to amplify a 4 43 bp PCR fragment of hmG 1 u R2 / /CaR. In a 
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separate PCR reaciion, all of Ga q i5 was amplified us:nc a Hyena 
mmer QCaR (sense 42-mer, exactly complementary :c primer CaRQ) 
and the T3 crimer commercially available from Stratagene . 

The two PCR products generated from the above two reactions 
5 were annealed together in equimclar ratios in the presence of the 
external primers CRF1CA and T3, and the Pfu DKA polymerase 
(Stratagene) . The resulting chimeric PCR product was digested 
with EstE II and Net I (New England 3iciabs) and sub-cloned into 
pmGiuR2//CaR digested with the same two restriction enzymes. The 
10 sequence of the resultant chimeric fusion construct, 

pmGluR2//CaR*Ga q i5, was verified by AE I automated DNA sequence 

analysis . 

VII. Fusion Receptor Protein Linker Addition Constructs 

15 

A. phmGluR2 / /CaR* AAA* Ga 0 i 5 

A linker encoding three alanine residues was incorporated 
into the phmGluR2 / /CaR* Ga q i 5 construct by mutagenesis (Stratagene 
QuickChange Mutagenesis Kit). A sense 40-mer, 2CQ+LP, contained 

20 16 nucleotides corresponding to 3219-3234 of human CaR, followed 
by the 9 nucleotide sequence {GCGGCCGCC) encoding three alanine 
residues and a NotI restriction enzyme site, and then 15 
nucleotides corresponding to nucleotides 1-15 of Ga q i5. 2CQ+LP 
was annealed to an antisense 40-mer f 2CQ+LM, the exact complement 

25 of 2CQ+LP. These oligos were used in the mutagenesis reaction 
according to the manufacturer's protocol. Restriction enzyme 
analysis and DNA sequence analysis confirmed the insertion of the 
9 nucleotide linker { GCGGCCGCC ) between the C-terminus of 
phmGluR2//CaR and the K-terminus of Ga p i5. This construct was 

30 designated phmGiuR2 //CaR* AAA*Ga p i5 . 

S. Human GABA B R2 * AAA' Ga c c5 and human GABA B R1 a * AAA* Gct g o5 

These constructs contain the human GABA P R2 (hGABA 9 R2: 
Genbank Accession # AJ 012188) and human GABA B Rla (hGABAcRla : 
35 Genbank Accession to AJ 012165) fused at their C-terminus to the 
N-termmus of human Ga q o5 (hGa q c5: Mature 563:274-276, 19S3). 
Human GABA&R2 , hGABA B Rla, and hGa q c5 were cloned into the plasmid 
pcDNA.3 . 1 /Hygrc+ (invitrogen) and are designated phGABA B R2, 
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phGABAtjRla, ana phGa q o5. The first reaction used two primers, 
Xcml-R2 (sense 20-mer, corresponding to nucleotides 2650-2669 of 
phGABA B R2) and the hybrid primer R2/Go5(-) (antisense 45-mer, 
containing 18 nucleotides complementary to nucleotides 2806-2823 
5 of phGABA ? R2 and 18 nucleotides complementary to nucleotides 1-18 
of hGa q o5) . These two complementary areas flank a 9 nucleotide 
sequence coding for 3 alanine sequences with a unique NotI 
restriction site. These primers were used to amplify a 200 base- 
pair PCR fragment. 

10 In a separate PCR reaction, part of hGa q o5 was amplified 

using a hybrid primer R2/Ga q o5(+) (sense 45-mer), exactly 
complementary to R2/Go5(-) and XbaI-Go5 primer (22-mer containing 
22 nucleotides complementary to nucleotides 873-895 of hGa q o5) 
These primers were used to amplify a 914 base-pair PCR product. 

15 The two PCR products generated from the above two reactions were 
annealed together in equimolar ratios in the presence of the 
external primers; Xcml-R2 and XbaI-Go5, and Pfu polymerase 
(Stratagene) . 

The resulting chimeric PCR product was digested with the 
20 restriction endonucleases Xcml and Xbal (New England Biolabs) and 
subcloned into phGABA B R2 digested with the same two restriction 
enzymes. The resulting clone was then digested with Hindlll and 
Xbal and subcloned into phGot q o5 cut with Hindlll and Xbal 
resulting in the chimeric hGABA B R* AAA*Gct q o5 . The chimeric 
25 junction between the C-termmus hGABA B Rla, the Ala linker, and the 
N-terminus cf hGa q o5 was created using a recombinant PCR strategy 
similar to those described above. 

To construct hGABA B Rla * AAA*Gqo5 , the first reaction used a 
commercially available T7 primer (Novagen) and the Ntl hGBRl 
30 primer ( CAGAGTCATGGCGGCCGCCTTATAAAGCAAATGCACTCG ) corresponding to 
nucleotide numbers 1-9 of hGa q o5 and nucleotide numbers 2863-2883 
of hGABA 6 Rla. 



35 VIII. phmGluR8/ /CaR Construct 

This chimera contains the extracellular and transmembrane 
domains cf human mGluRB linked to the intracellular cytoplasmic 
tail domain of the human CaR. The chimeric junction between 
hmGiuRB and the CaR was created using a recombinant PCR strategy 
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similar :c those described above. 

The first reaction used two primers, CHS A (sense 15-mer, 
corresponding to nucleotides 2187-2205 of hu^an mGluRS, Stormann 
et al. , International Publication Number W097/46724) and the 
5 hybrid priirier CH5E (antiser.se 40-mer, containing 22 nucleotides 
complementary to nucleotides 252 3 - 2 54 4 of human mGluRS, and 18 
nucleotides complementary to nucleotides 2602-2619 of the human 
CaR) . These primers were used to amplify a 375 bp PCR fragment 
of human mGluRS. In a separate PCR reaction using phCaR in the 

10 BiueScnpt SK(-) piasmid as template, a 750 bp fragment of the 

human CaR was amplified using a hybrid primer CH5C (sense 40-mer, 
exactly complementary to primer CH5B) and the T3 primer 
commercially available from Stratagene. 

The two PCR products generated from the above two reactions 

15 were annealed together m equimolar ratios in the presence of the 
external primers CH5A and T3, and the Pfu DNA polymerase 
(Stratagene) . The resulting chimeric PCR product was digested 
with BsrG I and Xba I (New -England Biolabs) and subcloned into 
pmGluR8 digested with the same two restriction enzymes. The 

20 sequence of the resultant chimeric construct, pmGluR8 / /CaR, was 
verified by DNA sequence analysis. 

IX. mGluR8 //CaR*Ga cj i5 Construct 
This construct contains the hmGluR8//CaR chimeric receptor 

25 fused to human Gaqi5, The chimeric junction between the C- 

terminus of hmGluR8//CaR and the N-terminus of Ga q i5 was created 
using a recombinant PCR strategy similar to that described above 
for the construction of phmGluR2 / /CaR* Ga q i 5 . 

The first reaction used two primers, CRP10A (sense 18-mer, 

30 corresponding to nucleotides 2ei2-2829 of phCaR) and the hybrid 
primer Gqi5/CaR (antisense 40-mer, containing 21 nucleotides 
complementary to nucleotides 3214-3234 phCaR, and 19 nucleotides 
complementary to nucleotides 1-19 of pGa.qi5) . These primers were 
used to amplify a 44 1 bp PCR fragment of hmGiuRB / / CaR . 

35 In a separate PCR reaction all of Gaqi 5 was amplified using 

a hybrid primer CaR/Gqi5 (sense 40-mer, exactly complementary to 
primer Gqi5/CaR) and the Apa I-mut primer (20-mer) . The two PCR 
products generated from the above two reactions were annealed 
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together ir. equimolar ratios in the presence of the external 
primers CRP10A and Apa I-mut, and the Pfu DNA polymerase 
(Stratagene) . 

The resulting chimeric PCR product was digested with BstE II 
and Apa I (New England Biolabs) and subcloned into pmGluR8//CaR 
digested with the same two restriction enzymes. The sequence of 
the resultant chimeric fusion construct, pmGluR8//CaR*Gaqi5 / was 
verified by DNA sequence analysis. 

Example 2: Functional Expression of CaR/GABA„R2 

In vitro transcribed RNA (7 ng) encoding a chimeric 
CaR/GABA Q R2 (CaR extracellular and transmembrane domains, and 
intracellular GABA £ R2 domain) was co-injected with in vitro 
transcribed RNA (2 ng) encoding G a 15 into Xenopus oocytes. 
Following a 72 -hour incubation, the oocytes were voltage-clamped 
using standard electrophysiological techniques (Hille, B . , Ionic 
Channels of Exictable Membranes , pp. 30-33, Sinauer Associates, 
Inc., Sunderland, Ma., 1992). Activation of the chimeric 
receptor was detected by increases in the calcium-activated 
chloride current . 

Application of the CaR activator 100 uM Gd'* , resulted in 
reversible, oscillatory increases in the calcium-activated 
chloride current as shown in Figure 8. These data demonstrate 
the functional response of the chimeric CaR/GABA B R2 receptor upon 
activation via a site within the CaR extracellular domain. In 
this assay, the G a 15 subunit acts to promote signal transduction 
through intracellular pathways that mobilize intracellular Ca" . 

Example 2: Expression of Different G-Protein Fusion Receptors 
The ability of different G-protein fusions to transduce 
signal resulting from ligand binding is shown in Figure 15. The 
different G-protein fusion receptors used in this example were as 
follows: mGluR2//CaR*Gqi5 { SEQ. ID. NO. 37), CaR/mGluR2'Gqi5 (SEQ. 
ID. NO. 33), and mGluR8 / /CaR*Gqi5 SEQ. ID. NO. 41. 

Oocytes suitable for injection were obtained from adult 
female Xenopus laevis toads using procedures described in C. J. 
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Marcus -Sekura and M. J. M. Hitchcock, Methods in Encymology, Vol. 
152 ( 1SS7 } . 

Receptor fusion cRNAs were dissolved in water and 50 nl 
(12.5 r*g/ oocyte) were injected into individual oocytes. 
5 Following infection, oocytes were incubated at 15 °C in MBS 
containing 1 mM CaCl2 for 2 to 7 days prior to 
electrophysiological recording. 

Test substances were applied by superfusion at a flow rate 
of about 5 ml/min. Receptor fusion activation was determined by 
10 measuring the increase in calcium- act ivated chloride current 
(I c ,). Increases in Icl were quantified by measuring the peak 
inward current stimulated by activating agent, relative to the 
hcldina current at -6 0 ir.V. Application of 10 0 uM L-glutamate 
elicited a response from the mGluR2//CaR*Gaqi5 and 
15 mGluR8//CaR*Gaqi5 . Application of 100 uM Gd 3 * activated the 
CaR/mGluR2"Gqi5 . 



Other embodiments are within the following claims. Thus, 
while several embodiments have been shown and described, various 
20 modifications may be made, without departing from the spirit and 
scope of the present invention. 
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Claims 



1 . A G-protein fusion receptor comprising 
an extracellular domain comprising an extracellular domain 
5 amino acid sequence substantially similar to either an 

extracellular CaR amino acid sequence, an extracellular mGluR 
amino acid sequence, or an extracellular GABA B receptor amino acid 
sequence ; 

a transmembrane domain joined to the carboxy terminus of 
10 said extracellular domain, said transmembrane domain comprising a 
transmembrane domain amino acid sequence substantially similar to 
either a transmembrane CaR amino acid sequence, a transmembrane 
mGluR amino acid sequence, or a transmembrane GABA* receptor amino 
acid sequence; 

15 an intracellular domain joined to the carboxy terminus of 

said transmembrane domain comprising all or a portion of an 
intracellular ammo acid sequence substantially similar to either 
an intracellular CaR amino acid sequence, an intracellular mGluR 
amino acid sequence, or an intracellular GABA B receptor amino acid 

20 sequence, provided that said portion is at least about 10 amino 
acids ; 

an optionally present linker joined to the carboxy terminus 
of said intracellular domain; and 

a G-protein joined either to said intracellular domain or to 
2b said optionally present linker, provided that said G-protein is 
joined to said optionally present linker when said optionally 
present linker is present. 

2. The G-protein fusion receptor of claim 1, wherein said 
30 extracellular domain consists of said extracellular domain amino 
acid sequence, said transmembrane domain consists of said 
transmembrane domain amino acid sequence; and said intracellular 
domain consists of said transmembrane domain ammo acid sequence. 

35 3. The G-protein fusion receptcr of claim 2, wherein said 

optionally present linker is present and is a polypeptide 3 to 30 
amino acids in length. 
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^. The G-prote:n fusion receptor of claim 2, wherein said 
optionally present linker is net present. 

5. The G-proteir. fusion receptor of claim 3 or A , wherein 
said G-protem is selected frcir. tne group consisting of: G a;s , 
G aiC , Gqc5, and Gqi5 

6. The G-orotein fusion of claim 5, wherein any cf said 
CaR sequence present is a human CaR sequence, any cf said mGluR 
seauer.ee present is from a human mGluR , and any of said GABA B 
receptor sequence present is from human mGluR . 

7. A nucleic acid comprising a nucleotide sequence 
encodma for the G-protem fusion of any one of claims 1-6. 

6. An exoression vector comprising a nucleotide sequence 
encoding for the G-protein fusion of any one of claims 1-6 
transcriptionally coupled to a promoter. 

9. A recombinant cell comprising the expression vector of 
claim 8 and a cell wherein the G-protein fusion is expressed and 
is functional. 

10. A recombinant cell produced by combining a vector 
comprising the nucleic acid of claim 9 and elements for 
introducing heterologous nucleic acid into a cell wherein the G- 
protein fusion receptor is expressed, and said cell. 

11. A process for the production cf a G-protein fusion 

receptor comprising: 

crowing srocaryotic or eukaryotic host ceils comprising a 
nucleic acid sequence expressing the G-protein fusion receptor cf 
any one of claims 1-6, unaer suitable nutrient conditions 
allowing for cell growth- 

12. A method cf measuring the ability of a compound to 
effect G-protein fusion activity comprising the steps of: 

a) providing said compound to a ceil expressing the G- 
protem fusion receptor cf any one cf claims 1-6, and 
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d} measuring the ability of said compound to affect the 
activity of said receptor as an indication of the ability of said 
compound to effect G-protein fusion receptor activity. 

5 13. A chimeric receptor comprising 

an extracellular domain comprising an extracellular domain 
amino acid sequence substantially similar to a sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 
NO: 3, SEQ ID NO: 4 and SEQ ID NO: 5; 

10 a transmembrane domain comprising a transmembrane domain 

amino acid sequence substantially similar to a sequence selected 
from the group consisting of SEQ ID NO; 6, SEQ ID NO: 7, SEQ ID 
NO: S, SEQ ID NO: 9, and SEQ ID NO: 10; and 

an intracellular cytoplasmic domain comprising an 

15 intracellular domain amino acid sequence substantially similar to 
a sequence selected from the group consisting of SEQ ID NO: 11, 
SEQ ID NO: 12, SEQ ID NO: 13, and SEQ ID NO: 14; 

wherein at least one domain is present which comprises an 
amino acid sequence substantially similar to a sequence selected 

20 from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 
NO: 4, SEQ ID NO: 7, SEQ ID NO: 8, and SEQ ID NO: 9, SEQ ID NO: 
12, SEQ ID NO: 13, and SEQ ID NO: 14; and at least one domain is 
present which comprises an amino acid sequence substantially 
similar to a sequence selected from the group consisting of: SEQ 

25 ID NO: 1, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 
11, and SEQ ID NO: 15. 

14. The chimeric receptor of claim 13 wherein said 
extracellular domain has a sequence similarity of at least 90% 

30 with an amino acid sequence selected from the group consisting of 
SEQ ID NOs: 2, 3, and 4; said transmembrane domain has a sequence 
similarity of at least 90% with an amino acid sequence selected 
from the group consisting of SEQ ID Nos : 6, 7, 8, 9, and 10; and 
said intracellular domain has a sequence similarity of at least 

35 90% with an amino acid sequence selected from the group 
consisting of SEQ ID NOs: 11 and 15. 

15. The chimeric receptor cf claim 14, wherein said 
extracellular domain has a sequence similarity of at least 90% 
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with the amino a cic sequence cf SEQ ID NC: 2; Sc;ci transmembrane 
aomain has a sequence similarity cf at least 90% with the amino 
acia sequence SEQ ID NC: 7; and said intracellular domain has a 
seauence similarity of at least 90% with the amine acid sequence 
5 cf SEQ I D NO: 11 . 

16. The chimeric receptor of claim 14, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 3; said transmembrane 
10 domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
a seauence similarity of at least 90% with the amino acid 
seauence of SEQ ID NC 11. 

15 17. The chimeric receptor cf claim 14, wherein said 

extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence SEQ ID NO: 4; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 9; and said intracellular domain has 

20 a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 

18. The chimeric receptor of claim 13, wherein said 
extracellular domain has a sequence similarity of at least 90% 

25 with an amino acid sequence selected from the group consisting cf 
SEC ID NOs : 1, 2, 3, 4 and 5; said transmembrane domain has a 
sequence similarity of at least 90% with an amino acid sequence 
selected from the group consisting of SEQ ID Nos: 7, 8, and 9; 
and said intracellular domain has a sequence similarity of at 

30 least 90% with an amino acid sequence selected from the group 
consisting of SEQ ID NOs: 11, 12, 13, 14, and 15. 

19. The chimeric receptor cf claim 18, wherein said 
extracellular domain has a sequence similarity of at least 90% 

35 with the amino acid sequence of SEQ ID NC: 1; said transmembrane 
domain has a sequence similarity cf at least 90% with the amine 
acid sequence of SEQ ID NO: 7; and said intracellular domiain has 
a sequence similarity cf at least 90% with the amino acid 
sequence of SEQ ID NO: 11. 
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20. The chimeric receptor of claim 18, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
5 domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 

10 21. The chimeric receptor of claim 18, wherein said 

extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 9; and said intracellular domain has 

15 a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 

22. The chimeric receptor of claim 13, wherein said 
extracellular domain has a sequence similarity of at least 90% 

20 with an amino acid sequence selected from the group consisting of 
SEQ ID NOs : 1, 2, 3, 4, and 5; said transmembrane domain has a 
sequence similarity of at least 90% with an amino acid sequence 
selected from the group consisting of SEQ ID Nos : 6, 7, 8, 9, and 
10; and said intracellular domain has a sequence similarity of at 

25 least 90% with an ammo acid sequence selected from the group 
consisting of SEQ ID NOs: 12, 13, and 14. 

23. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 

30 with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 12. 

35 

24. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the ammo acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity cf at least 90% with the ammo 
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acic sequence cf SEC I- NO: and said intracellular oomai.n has 
a sequence similarity of at least. 90% with the ammo acid 
sequence of SEQ ID NC: 12. 

5 25. The chimeric receptor of claim 22, wherein said 

extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
10 a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 13. 

26. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity cf at least 90% 

15 with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 13. 

20 

27. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 901 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 

25 acid sequence of SEQ ID NO: 9; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 14. 

28. The chimeric receptor of claim 22, wherein said 

30 extracellular domain has a sequence similarity of at least 90% 

with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 

35 sequence of SEQ ID NO: 14. 

29. The chimeric receptor of any one of claims 12-25, 
wherein said receptor functional couples to a G-protein. 
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30. The chimeric receptor of any one of claims 13-28, 
wherein said chimeric receptor consists of said extracelluar 
domain, said transmembrane domain, said intracellular domain, and 
an optionally present G-protem a subunit covalently joined to 

5 said intracellular domain. 

31. The chimeric receptor of claim 30, wherein said 
chimeric receptor consists of said extracelluar domain, said 
transmembrane domain, and said intracellular domain. 

10 

32. The chimeric receptor of claim 30, wherein said G- 
protein a subunit consists of the amino acid sequence of SEQ ID 
Nos: 16 or 17. 

15 33^ ^ nucleic acid comprising a nucleotide sequence 

encoding for the chimeric receptor of any one of claims 13-32. 

34. An expression vector comprising a nucleotide sequence 
encoding for the chimeric receptor of any one of claims 13-32 

20 transcriptionally coupled to a promoter. 

35. A recombinant cell comprising the expression vector of 
claim 34 and a cell wherein the chimeric receptor is expressed 
and is functional. 

25 

36. A recombinant cell produced by combining a vector 
comprising the nucleic acid of claim 33 and elements for 
introducing heterologous nucleic acid into a cell wherein the 
chimeric receptor is expressed, and said cell. 

37. A process for the production of a chimeric receptor 
comprising : 

growing procaryotic or eukaryotic host cells comprising a 
nucleic acid sequence expressing the chimeric receptor of any one 
35 of claims 13-32, under suitable nutrient conditions allowing for 
cell growth. 

3e. A method of measuring the ability of a compound to 
effect GABA B R or mGluR activity comprising the steps of: 



30 
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a; providing said compound to a cell expressing the chimeric 
receptor cf any one of claims 13-22, and 

b) measuring the ability cf said compound to affect the 
activity cf said receptor as an indication of the ability cf said 
5 compound tc effect GASA E R or mGluR activity. 

39. The method of claim 36, wherein said method measures 
activity at a GABA B R. 

10 40. The method of claim 38, wherein said method measures 

activity at a mGluR. 

41. A fusion receptor polypeptide comprising a receptor and 
a G-protein a subunit, wherein said G-protein a subunit is fused 
15 to the intracellular domain of said receptor, prcvidea that said 
receptor is not an adrenoreceptor. 
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SEQ. iD.NO.16 MARS LTWGCCPWCLTEEE 
SEQ. ID. NO. 17 MARS LTWRCCPWCLTtDE 



KTAARIDQE INR 
KAAARVDQE INR 
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LLEQKKGEREELK 
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SEQ. ID. NO. 18 
SEO. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GTTTCCCTG 
CCGGGGGGA 
GGGCCAGGC 
GGTGGCCAA 



GTTACAGG 
GCGCGAGG 
CTGCCAGC 
GGGCAGCA 



CTATGATA 
TGGTGGGG 
CCGCGGTG 
TCCGGCGC 



SEQ. ID. NO. 18 T T T G 

SEQ. ID. NO. 19 c c c a 

SEQ. ID. NO. 20 gaga 

SEQ. ID. NO. 21 G g T c 



CCATAGAGGA 
AGGTCCGCAA 
TGGCGCTGGA 
TGCTCCCCGC 



GATAAACAGCA 
CTGCCTCGCCA 
GGACGTGAATA 
CGTGGAAC TGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GCCCAGCC 
ACGCCTCC 
GCCGCAGG 
CCATCGAG 



CTTC TTCC 
TGCACAGA 
GACATCC T 
CAGA TCCG 



CAACTTGAC 
TATGGACAC 
GCCGGACTA 
CAACGAGTC 



SEQ. ID. NO. 18 G c T G 

SEQ. ID. NO. 19 a c c c 

SEQ. ID. NO. 20 t G a G 

SEQ. ID. NO. 21 a c T c 



ggatacagga 
agccgctg tg 
ctcaagctca 

CTGCGCCCCT 



TATTTGACACT 
TCCGAATCTGC 
TCCACCACGAC 
AC TTCC TCGAC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGCAACAC 
TCCAAGTC 
AGCAAGTG 
CTGCGGCT 



CGTTTCTA 
TTATTTGA 
TGATCCAG 
CTATGACA 



AGGCCTTCG 
CCCTGGAAA 
GCCAAGCCA 
CGGAGTGCC 



SEQ. ID. NO. 18 a a G 

SEQ. ID. NO. 19 a T G 

SEQ. ID. NO. 20 c c a 

SEQ. ID. NO. 21 a c a 



CCACCCTGAGT 
GGAAGGTTTTC 
AGTACCTATAT 
ACGCAAAAGGG 



TTTGTTGCTCA 
CTGACGGCTGG 
GAGCTGCTCTA 
TTGAAAGCCTT 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AAACAAAA 
GGACCTCC 
CAACGACC 
CTACGATG 



TTGATTC T 
CAGCTCTG 
CTATCAAG 
CAATAAAA 



TTGAACCTT 
GACGGAGCC 
ATCATCC TT 
TACGGGCCG 



SEQ. ID. NO. 18 G A T 

SEQ. ID. NO. 19 c c G 

SEQ. ID. NO. 20 a T G 

SEQ. ID. NO. 21 a a c 



GAGTTCTGCAAC 
GTGGATTTCCCG 
CCTGGCTGCAGC 
CACTTGATGGTG 



TGC TCAGAGC 
TGTGACCCCG 
TCTGTCTCCA 
TTTGGAGGCG 



FIG. 5b. 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO, 20 
SEQ. ID. NO. 21 



SEQ. ID, NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



acattccctctacgattcctgtgct 

ACTTCCATCTGGTGGGCAGCTCCCG 
CGCTGGTCGCTCAGCCTOCTAGGAT 
TCTGTCCATCCGTCACATCCATCAT 



GGGAGCAAC TGGCTCAGGCG TCTCC 
GAGCATCTGTAGTCAGGGCCAGTGG 
GTGGAACCTCATTGTGC tttcctat 

tgcagagtccc tccaaggctggaat 



acggcagtggcaaatctcctcgggc 
agcacccccaagccccactgccagg 
ggctccagctcaccagccctgtcaa 
ctggtgcagctttcttttgctgcaa 



tcttctacattccccaggtcagtta 
tgaatcgaacgccacactcagaacg 
acccgcagcgtttccccactttctt 
ccacgcctgttctagccgataagaa 



tgcctcctccagcagactcctcagc 
ccgcccagtgtacatcggggcactg 
ccgaacgcacccatcagccacactc 
aaaatacccttatttctttcggacc 



aacaagaatcaattcaagtctttcc 
tttcccatgagcgggggctggccag 
cacaaccctacccgcgtcaaactct 
gtcccatcagacaatgcggtgaatc 



tccgaaccatccccaatgatgagca 
ggggccaggcctgccagcccgcggt 
ttgaaaagtggggctggaagaagat 
cagccattc tgaagttgc tcaagca 



ccagcccactcccatgccagacatc 
ggacatggcgctggacgacgtgaat 
tgctaccatccagcagaccactgag 
ctaccagtggaagcgcgtgggcacg 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ATCGACTATTTCCGCTGCAACTGGC 
AGCCGCAGGGaCATCCTG-CCGGACT 
GTCTTCACTTCGACTCTGGACGACC 
CTGACGCAAGACGTTCAGAGGTTC t 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGGGCACAATTGCAGC TGATGACGA 
ATGAGCTCAAGCTCATCCACCACCA 
TGGAGGAACGAGTGAAGGAGGCTGG 
CTGAGGTGCGGAATGACCTGACTGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CTATCGGCGGCCGGGGATTGAGAAA 
CAGCAAGTGTGATCCAGGCCAAGCC 
AATTGAGATTACTTTCCGCCAGAG t 
AGTTC TGTATGGCGaGGACATTCaC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ttccgagaccaaoctcaggaaacgg 
accaagtacctatatgagctgc tc t 
ttcttctcagatccagctgtggccg 
atttcagacacccagaccttctcca 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ATATC TGCATCCACTTCAGTCAACT 
ACAACGACCCTATCAAGATCATCCT 
TCAAAAACCTGAAGCCCCAGGATCC 
ACGATCCC TGTACCAGTGTCAAAAA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CATCTCCCACTACTCTGATGAGCAA 
TATGCCTGGCTGCAGCTCTGTC tcc 
CCGAA TCATCGTGGGACTTTTC TA T 
GCTGAAGGGCAATGATCTCCGGATC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GAGATCCAGCATGTCGTAGAGGTGA 
ACGC TGGTGGC TGAGGCTGC TAGGA 
GAGAC TGAAGCCCGGAAAGTTTTTT 
ATCCTTGGCCAGTTTGACCAGAATA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TTCAAAATTCCACGGCCAAAGTCAT 

tgtggaacctcattgtgctttcc ta 
gtgaggtgtacaaggagcgtctctt 
tggcagcaaaagtgttctgttg tgc 



FIG. 5d. 
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SEO. ID. NO. 18 c G r G 

SEO. ID. NO. 19 T G G c 

SEQ. ID. NO. 20 T G G G 

SEO. ID. NO. 21 a T a C 



GTTTTCTCCA 
TCCAGCTCAC 
AAGAAGTACG 
CAGGAGAACA 



GTGCCCCAGAT 
CAGCCCTGTCA 
TCTGGTTCCTC 
TGTATGGTAGT 



SEO. ID. NO. 18 

SEO. ID. NO. 19 
SEO. ID. NO. 20 
SEO. ID. NO. 21 



CTTGAGCCCCTCATCAAGGAGATTG 
AACCGGCAGCGTTTCCCCACTTTCT 
ATTGGGTGGTATGCTGACAATTGGT 
AAATA TCAGTGGATCATTCCGGGC T 



SEO. ID. NO. 18 t c c G 

SEO. ID. NO. 19 T c c G 

SEO. ID. NO. 20 T c a a 

SEO. ID. NO. 21 c G T a 



GCGCAATATC 
AACGCACCCA 
GATCTACGAC 
CGAGCCTTCT 



ACGGGCAAGAT 
TCAGCCACAC t 
CCTTCTATCAA 
TGGTGGGAGCA 



SEO. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CTGCCTGG 
CCACAACC 
CTGCACAG 
GGTGCACA 



CCAGCGAG 
CTACCCGC 
TGGATGAG 
CGGAAGCC 



GCCTGGGCC 
GTGAAACTC 
ATGACTGAG 
AACTCaTCC 



SEO. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AGCTCCTCC 
TTTGAAAAG 
GCGGTGGAG 
CGCTGCCTC 



CTGATCGC 
TGGGGCTG 
CGCCACAT 
CGGAAGAA 



CATGCCTC 
GAAGAAGA 
CACAACTG 
TCTGCTTG 



SEQ. ID. NO. 18 
SEO. ID. NO. 19 
SEO. ID. NO. 20 
SEQ. ID. NO. 21 



AGTACTTC 
TTGCTACC 
AGATTGTC 
CTGCCATG 



CACGTGGT 
ATCCAGCA 
ATGCTGAA 
GAGGGCTA 



TGGCGGCAC 
GACCACTGA 
TCCTGCCAA 
CATTGGCCT 



SEO. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CATTGGAT 
GGTCTTCA 
TACCCGCA 
GGATTTCG 



TCGCTCTGA 
CTTCGACTC 
GCATTTCCA 
AGCCCCTGA 



AGGCTGGG 
TGGACGAC 
ACATGACA 
GCTCCAAG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CAGATCCCAGGCTTCCCGGAATTCC 
CTGGAGGAACCAGTGAAGGAGGC TG 
TCCCAGGAATTTGTGGAGAAACTAA 
CAGATCAAGACCATCTCAGGAAAGA 



FIG. 5e. 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ATCAGCAG 
TTCAAGAT 
TTTGAGGG 
AATCCCAT 



TGTCGAGAC 
CTACGACCC 
TGTCTCTGG 
GAACGAGAC 



C C C T T A C A 
TTCTATCA 
CCATGTGG 
GAACTTCT 



SEO. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TAGATTACA 
ACTGCACAG 
TGTTTGATG 
TCGCGGTCA 



CGCATTTA 
TGGATGAG 
CCAGCGGC 
CGGGTCAA 



CGGATATC 
ATGACTGA 
TCTCGGAT 
GTTGTATT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEO. ID. NO. 20 
SEQ. ID. NO. 21 



CTACAATG 
GGCGGTGG 
GGCATGGA 
CCGGAATG 



TGTACTTAG 
AGGGCCACA 
CGCTTATCG 
GGGAGAGAA 



CAGTCTAC 
T C A C A A C T 
AGCAGCTT 
TGGGGACC 



SEQ. ID. NO. 18 TCCATTGCCCACGCCTTGCAAGATA 

SEQ. ID. NO. 19 GAGATTGTCATGCTGAATCCTGCCA 

SEQ. ID. NO. 20 CAGGGTCGCAGCTACAAGAAGATTG 

SEQ. ID. NO. 21 ATTAAATTTACTCAATTTCAAGACA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TATATACC 
ATACCCGC 
GCTACTAT 
GCAGGGAG 



TGCTTACC 
AGCATTTC 
GACAGCAC 
G TGAAGGT 



TGGGAGAGG 
CAACATGAC 
CAAGGATGA 
GGGAGAGTA 



SEQ. ID. NO. 18 G C T C T T C A C 

SEQ. ID. NO. 19 A T C C C A G G A 

SEQ. ID. NO. 20 T C T T T C C T G 

SEQ. ID. NO. 21 C A A C G C T C T 



CAATGGCTCCTCTGCA 
ATTTGTGGAGAAACTA 
CTCCAAAACAGATAAA 
GGCCGACACACTGGAG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GACATCAA 
ACCAAGCG 
TGGATTGG 
ATCATCAA 



GAAAGTTG 
ACTGAAAA 
AGGGTCCC 
TGACACCA 



AGGCGTGGC 
GACACCCTG 
CCCCAGCTG 
TCAGGTTCC 



SEQ. ID. NO. 18 a G G 

SEQ. ID. NO. 19 a G G 

SEQ. ID. NO. 20 a c C 

SEQ. ID. NO. 21 A a G 



TCCTGAAGCAC 
AGACAGGAGGC 
AGACCC TGGTC 
GATCCGAACCA 

FIG. 5g. 



CTACGCCATCT 
TTCCAGGAGGC 
ATCAAGACATT 
CCAAAAGACAA 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



A A A C TTTA 
ACCGCTGG 
CCGCTTCC 
GACCATCA 



CAAACAATA 
CCTATGATG 
TGTCACAGA 
TCCTGGAGC 



TGGGGGAG 
CCATCTGG 
AACTCTTT 
AGCTGCGG 



SEQ. ID. NO. 18 c a G 

SEQ. ID. NO. 19 G c c 

SEQ. ID. NO. 20 a T c 

SEQ. ID. NO. 21 a a g 



gtgacctttga 
ttggcactggc 
tccgtc tcagt 
atctccctacc 



TGAGTGTGGTG 
CCTGAACAAGA 
TCTCTCCAGCC 
TCTCTACAGCA 



SEQ. ID. NO. 18 a c c T 

SEQ. ID. NO. 19 catc 

SEQ. ID. NO. 20 T G G G 

SEQ. ID. NO. 21 t c c t 



GGTGGGGAAC 
TGGAGGAGGC 
CATTGTCCTA 
CTCTGCCCTC 



TATTCCATCAT 
GGCCGTTCTGG 
GCTGTTGTCTG 
ACCA7CCTCGC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CAACTGGCACCTCTCCCCAGACGAT 
TGTGCGCCTGGAGGACTTCAACTAC 
TCTGTCCTTTAACATCTACAACTCA 
GATGATCATGGCCAGTGCTTTTCTC 



SEQ. ID. NO. 18 G G c 

SEQ. ID. NO. 19 a a c 

SEQ. ID. NO. 20 c a T 

SEQ. ID. NO. 21 t T c 



TCCATCGTGT 
AACCAGACCA 
GTCCGTTATA 
TTCAACATCA 



TTAAGGAAGTCG 
TTACCGACCAAA 
TCCAGAACTCAC 
AGAACCGGAATC 



SEQ. ID. NO. 18 G G T A 

SEQ. ID. NO. 19 T c T a 

SEQ. ID. NO. 20 a G c c 

SEQ. ID. NO. 21 a g a a 



ttacaacgtc 
ccgggcaatg 
caacctgaac 

GC TCATAAAG 



TATGCCAAGAA 
AACTCTTCGTC 
AACCTGACTGC 
ATGTCGAGTCC 



SEQ, ID. NO. 18 G G G 

SEQ. ID. NO. 19 C T T 

SEQ. ID. NO. 20 T G T 

SEQ. ID. NO. 21 a T a 



AGAAAGAC TC 
TGAGGGTGTC 
GGGCTGCTCA 
CATGAACAAC 



TTCATCAACGAG 
TCTGGCCATGTC 
CTGGCTTTAGCT 
CTTATCATCCTT 



SEQ. ID. NO. 18 G a G 

SEQ. ID. NO. 19 G T G 

SEQ. ID. NO. 20 G c T 

SEQ. ID. NO. 21 G G a 



AAAATCCTGTGG 
TTTGATGCCAGC 
GTCTTCCCCCTG 
GGGATGCTC TCC 

FIG. 5h. 



AGTGGGTTCT 
GGCTC TCCGA 
GGGCTCGATG 
TATGC TTCCA 
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SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 ccaccccaaaggggcctctcctttt 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 ctccactctcataatctctttccat 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 cttacttgcccttctatactttctc 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 acatgtggctccccctgaattttcc 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



FIG. 5q. 
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SEQ. ID. NO. 18 

SEQ. ID. NO. 19 7 t c c 

SEQ. ID. NO. 20 

SEQ. ID. NO. 21 



TGCGGAGC 



C A 



T C 



T C G 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CCAAGGTCACATGC tcccttgcctc 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 T G G C T C C G T G C A 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 
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SEO. ID. NO. 22 A TGCTGCTGCTGCTGC 
SEO. ID. NO. 23 ATGGGCCCGGGGGGAC 



TGG7GCC7CTC77C 
CCTGTACCCCAGTG 



SEO. ID. NO. 22 CTCCGCCCCCTGGGCGCT 
SEO. ID. NO. 23 GGGTGGCCGCTGCCTCTT 



GGCGGGGCGCAG 
CTGCTGGTGATG 



SEO. ID. NO. 22 ACCCCCAACGCCACCTCGGAAGGTTGCCAG 
SEO. ID. NO. 23 GCGGCTGGGGTGGCTCCGGTGTGGGCCTCT 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



ATTATACA 
CACTCCCC 



TCCGCCCTGGGAAGGTGGCATC 
TCATCTCCCGCGGCCTCACCCG 



SEO. ID. NO, 22 A 
SEO. ID. NO. 23 A 



GGTACCGTGGCTTGACTCGCGACCAGGTG 
GGGTCCCCCCGCACCCCTCCTCAGAACGG 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



AAGGCCATCAACTTCCTGCCTGTGGACTA T 
CGTGCAGTATACATCGGGGCGCTGTTTCCC 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



GAGATCGAATATGTGTGCCGAGGGGAGCGC 
ATGAGCGGGGGCTGGCCGGGGGGCCAGGCC 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



GAGGTGGTGGGGCCCAAGG 
TGCCAGCCCGCGGTGGAGA 



TGCGCAAA TGC 
TGGCGCTGGAG 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



CTGGCCAAC 
GACGTTAAC 



GGCTCCTGGACGGA TA TGGA C 
AGCCGCAGAGACATCCTGCCG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



ACACCCAGCCGCTGTG 
GACTACGAGCTCAAGC 



TCCGAATCTGCTCC 
TTATCCACCACGAC 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



AAGTCTTAT 
AGCAAGTGT 



TTGACCCTGGAAAATGGGAAG 
GACCCAGGGCAAGCCACCAAG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



GTTTTCCTGACGGGTGGGGACCTCCCAGCT 
TACTTGTACGAACTACTCTACAATGACCCC 



FIG. 6a. 
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SEQ. ID. NO. 22 C7GGA7GGAGCCCGGG7GGAG77CCGA7G7 

SEQ. ID. NO. 22 A7CAAGA7CA77C7CA7GCC7GGC7G7AG7 

SEQ. ID. NO. 22 GACCCCGACTTCCATCTGGTGGGCAGCTCC 

SEC. ID. NO. 23 TCTGTCTCCACACTTGTAGCTGAGGCTGCC 

SEO. ID. NO. 22 CGGAGCGTC7GTAGTCAGGGCCAGTGGAGC 

SEQ. ID. NO. 23 CGGATGTGGAACCTTATTGTGCTCTCATAT 



SEQ. ID. NO. 22 ACCCCCAAGCCCCACTGCCAGGTGAA TCGA 
SEQ. ID. NO. 23 GGCTCCAGTTCACCAGCCTTGTCAAACCGA 



SEQ. ID. NO. 22 ACGCCACACTCAGAACGGCGTGCAGTA TAC 
SEQ. ID. NO. 23 CAGCGGTTTCCCACGTTCTTCCGGA CGCAT 



SEQ. ID. NO. 22 ATCGGGGCGCTGTTTCCCATGAGCGGGGGC 
SEQ. ID. NO. 23 CCATCCGCCACACTCCACAATCCCACCCGG 



SEQ. ID. NO. 22 TGGCCGGGGGGCCAGGCCTGCCAGCCCGCG 
SEQ. ID. NO. 23 GTGAAACTCTTCGAAAAGTGGGGCTGGAAG 



SEO. ID. NO. 22 GTGGAGATGGCGCTGGAGGACGTTAACAGC 
SEO. ID. NO. 23 AAGATCGCTACCATCCAACAGACCACCGAG 



SEC. ID. NO. 22 CGCAGAGACATCCTGCCGGACTACGAGC7C 
SEQ. ID. NO. 23 GTCT7CACCTCAACGCTGGATGACCTGGAG 



SEO. ID. NO. 22 AAGCTTA7CCACCACGACAGCAA G7G7GAC 
SEQ. ID. NO. 23 GAGCGAG7GAAAGAGGC7GGGA7CGAGA7C 



SEQ. ID. NO. 22 CCAGGGCAAGCCACCAAG7AC77G7ACGAA 
SEO. ID. NO. 23 AC777CCGACAGAG777C77C7CGGA7CCA 



SEO. ID. NO. 22 C7AC7C7ACAA7GACCCCA7CAAGA7CA77 
SEQ. ID. NO. 23 GC7G7GCC7G77AAAAACC7GAAGCG7CAA 



SEO. ID. NO. 22 C7CA7GCC7GGC7G7AG77C7G7C7 
SEO. ID. NO. 23 GA7GC7CGAA7CA7CG7GGGAC777 



C A C A 
C 7 A 7 



/7£ 62?. 
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SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEO. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEO. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEO. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEO. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



CTTGTAGCTGAGGCTGCCCGGATGT6GAAC 
GAGACGGAAGCCCGGAAAGTTTTT7GTGAG 



CT7A T TG7GCTCTCA TATGGC i CCAG77CA 
GTCTA TAAGGAAAGGC 7C 7T7GGGAAGAAG 



CCAGCC7TGTCAAACCGACAGCGG777CCC 
TACG7C 7GG77CC7CA7CGGGTGG7A7GC7 



ACGT7C7TCCGGACGCATCCATCCGCCACA 
GACAACTGGTTCAAGACCTATGACCCGTCA 



CTCCACAATCCCACCCGGGTGAAACTCTTC 
A 7 C A A TTG7ACAG7GGAAGAAA 7GACCGAG 



GAAAAG7GGGGC7GGAAGAAGA7CGC7ACC 
GCGGTGGAGGGCCACATCACCACGGAGA77 



ATCCAACAGACCACCGAGG7C77CACC7CA 
GTCATGC7GAACCCTGCCAACACCCGAAGC 



ACGC7GGA7GACC7GGAGGAGCGAG7GAAA 
A77TCCAACATGACG7CACAGGAA777G7G 



GAGGC 7GGGA7CGAGA7CAC7TTCCGACAG 
GAGAAA C7AACCAAGCGGC7GAAAAGACAC 



AG77TC77C7CGGA7CCAGC7G7GCC7G7T 
CCCGA GGAGACTGGAGGC77CCAGGAGGCA 



AAAAACC7GAAGCG7CAAGATGC7CGAA7C 
CCACTGGCC7A7GA7GC7A7C7GGGCC77G 



A7CG7GGGAC7T77C7A7GAGACGGAAGCC 
GC777GGCC77GAACAAGACG7C7GGAGGA 



CGGAAA G777777G7GAGG7C7A 7AAGGAA 
GG7GG7CG77CCGGCG7GCGCC 7GGAGGAC 
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SEO. ID. NO. 22 AGGCTCTTTGGGAAGAAGTACGTCTGG; ;C 



SEQ. ID. NO. 23 T T T A A 



AACAACCA 



t; h w C A 



A G A 



SEQ. /-■. A/0. 22 C7CA7CGGG7GG7A7GC i GACAAC . G G 7 j Z 

SEC. ID. NO. 23 CA GA7C 7ACCGGGCCA7GAAC7CC 7CC7CC 

SEC. ID. NO. 22 AAGACC7A7GACCCG7CAA7CAA 77GTACA 

SEQ. ID. NO. 23 777GAGGGCG777C7GGCCA7G7GG7CT7T 



SEO. ID. NO. 22 G7GGAAGAAA7GACCGAGGCGG7GGAGGGC 
SEQ. ID. NO. 23 GA 7GCCAGCGGC7CCCGGA7GGCA 7GGACA 



S£Q. JO. NO. 22 CA CA7CACCACGGAGA77G7CA TGCTGAAC 
SEO. ID. NO. 23 C77A7CGAGCAGC7ACAGGGCGGCAGC7AC 



SEQ. /D. A/O. 22 CC7GCCAACACCCGAAGCA77TCCAACA7G 
SEQ. ID. NO. 23 AAGAAGA7CGGC7AC7ACGACAGCACCAAG 



SEQ. /D. NO. 22 ACG7CACAGGAA777G7GGAGAAACTAACC 
SEQ. ID. NO. 23 GA7GA7C777CC7GG7CCAAAACGGACAAG 



SEQ. ID. NO. 22 AAGCGGC7GAAAAGACACCCCGAGGAGAC7 
SEQ. ID. NO. 23 7GGA77GGAGGG7C7CCCCCAGC 7GACCAG 



SEO. ZD. WO. 22 GGAGGC77CCAGGAGGCACCAC7GGCC7A7 
SEQ. ID. NO. 23 ACC77GG7CA7CAAGACA77CCG777CC7G 



SEO. ID. NO. 22 GA 7GC7A7C7GGGCC77GGC777GGCC77G 
SEQ. ID. NO. 23 7 C7CAGAAACTC777A7C7CCG7C7CAG77 



SEQ. ID. NO. 22 AACAAGACG7C7GGAGGAGG7GG7CGT7CC 
SEQ. ID. NO. 23 C7C7CCAGCC7GGGCA77G77C77GC7G77 



SEQ. ID. NO. 22 GGCG7GCGCC7GGAGGAC777AAC TACAAC 
SEQ. ID. NO. 23 G7C7G7C7G7CC777AACA7C7ACAAC7CC 



SEQ. ID. NO. 22 AACCAGACCA77ACAGACCAGA7C7ACCGG 
SEQ. ID. NO. 23 CACG77CG77A7A7CCAGAAC7CCCAGCCC 
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SEQ. ID. NO. 22 
SEC ID. NO. 23 



G C C A 
A A C C 



TGA^CTCCTCCTCCTTTGAGGGCGTT 
TGAACAATCTGACTGCTGTGGGCTGC 



SEQ. ID. NO. 22 
SEO. ID. NO. 23 



7 C T 
T C A 



GGCCATGTGGTCTT 
CTGGCACTGGCTGC 



G A T G C C 
G T C T T C 



G C G G C 
C T C T C 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



TCCCGGATGGCATGGACACTTA TCGAGCAG 
GGGCTGGA TGGTTACCACATAGGGAGAAGC 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



CTACAGGGCGGCAGCTACAAGAAGATCGGC 
CAGTTCCCGTTTGTCTGCCAGGCCCGCCTT 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



TACTACGACAGCACCAAGGATGA 
TGGCTCTTGGGCTTGGGCTTTAG 



C T T T C C 
C T G G G C 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



TGGTCCAAAA 
TATGGCTCTA 



CGGACAAGTGGA 
TGTTCACCAAGA 



7TGGAGGG 
TCTGGTGG 



SEQ. ID, NO. 22 
SEQ. ID. NO. 23 



TCTCCCCCAGCTGACCAGACCTTGGTCATC 
GTCCACACAGTCTTCACGAAGAAGGAGGAG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



AAGACATTCCGTTTCCTGTCTCAGAAACTC 
AAGAAGGAGTGGAGGAAGACCCTAGAGCCC 



SEQ. ID. NO. 22 
SEQ. ID. A/0. 23 



C T C T 



TTTA7CTCCGTCTCAG i i 
TGGAAACTCTATGCCACTGTGGGCC 



G C C 7 G 
7 G C 7 G 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



G G C A 
G 7 G G G C A 



77G7TC77GC7G77G7C7G7C7G7CC 
7G7CC7GAC7C77GCCA7C 



7 G G A 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



777AACA7C7ACAAC7CCCACG77CG i 7A7 
7GGCAGA77G7GGACCCC77GCACCGAACC 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



A7CCAGAAC7CCCAGCCCAACC7GAACAA7 
A77GAGAC7777GCCAAGGAGGAACCAAAG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



C7GAC7GC7G7GGGC 
GAAGACA7CGA7G7C 



7GC7CAC7GGCAC7G 
7CCA77C7GCCCCAG 



FIG. 6e. 
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GCTGCTGTC - 7CCG7C7CGGGC7GGA . G G 



cr- \2, NO. 23 77GGAGCAC i GCAGC7CCAAGAA.GA7GAA i 

SEO 10. NO. 22 TACCACATAGGGAGAAGCCAGT7CCCG7TT 

SEC '_ To. NO. 23 ACGTGGCTTGGCA TTTTCTATGGTTACAAG 

SEO ID. NO. 22 G7CTGCCAGGCCGGCCTTTGGCTC TTGGGC 

SEO. ID. NO. 23 GG6CTGCTGCT6CTGCTGGGAATCTTTCTT 

SEO. ID. NO. 22 7TGGGC7TTAG7CTGGGCTATGGC 707ATG 

SEC.' ID. NO. 23 GC77ACGAAACCAAGAGCG7G7CCAC7GAA 

S~C. /C A'C 22 77CACCAAGA7C7GG7GGG7CCACACAG7C 

SEO. ID. NO. 23 AAGATCAA7GACCACAGGGCCG7GGGCA7G 

SEC. ID. NO. 22 77CACGAAGAAGGAGGAGAAGAAGGAG7GG 

SEO. ID. NO. 23 GCTA7C7ACAA7G7CGCGGTCC7G7G7C7C 

SEO. ID. NO. 22 AGGAAGACCC7AGAGCCC7GGAAAC7C7AT 

SEC ID. NO. 23 ATCACTGC7CC7G7GACCATGA7CC i 77CC 

SEO. ID. NO. 22 GCCAC7G7GGGCC7GC7GG7GGGCA 7GGA 7 

SEC. ID. NO. 23 AG7CAGCAGGACGCAGCC777GCC777GCC 

SEO. ID. NO. 22 G7CC7GAC7C77GCCA7C7GGCAGA 77G7G 

SEO. ID. NO. 23 7C7C7GGCCA7CG7G77C7C77CC7ACA7C 

SEO. ID. NO. 22 GACCCC77GCACCGAACCA77GAGAC7777 

SEO. ID. NO. 23 ACTCTGG77G7GC7C777G7GCCCAAGA7G 



SEO. ID. NO. 22 GCCAAGGAGGAACCAAAGGAAGACA7CGA7 
SEO. ID. NO. 23 CGCAGGC7GA7CACCCGAGGGGAA7GGCAG 



SEO. ID. NO. 22 G7C7CCA77C7GCCCCAG77GGAGCAC7GC 
SEO. ZD. JVO. 23 7CTGAAACGCAGGACACCA7GAAAACAGGA 



SEO. ID. NO. 22 AGC7CCAAGAAGA7GAA7ACG7GGC77GGC 
SEO. ID. NO. 23 7CA7CCACCAACAACAACGAGGAAGAGAAG 
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SEO. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEO. ID. NO. 23 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEO. ID. NO. 22 
SEO. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEO. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



ATTTTCTATGGTTACAAGGGGCTGCTGCTG 
TCCCGACTGTTGGAGAAGGAAAACCGAGAA 



CTGC7GGGAATCTTTCTTGCTTACGAAACC 
CTGGAAAAGA7CATCGCTGAGAAAGAGGAG 



AAGAGCGTGTCCACTGAAAAGATCAATGAC 
CGCGTCTCTGAACTGCGCCATCAGCTCCAG 



CACAGGGCCGTGGGCATGGCTATCTACAA7 
TCTCGGCAGCAACTCCGCTCACGGCGCCAC 



GTCGCGG7CCTGTGTCTCATCACTGCTCCT 
CCCCCAACACCCCCAGATCCCTC TGGGGGC 



GTGACCATGATCCTTTCCAGTCAGCAGGAC 
CTTCCCAGGGGACCCTCTGAGCCCCCTGAC 



GCAGCCTTTGCCTTTGCCTCTCTGGCCATC 
CGGCTTAGCTGTGATGGGAGTCGAGTACAT 



GTGTTCTCTTCCTACATCACTCTGGTTGTG 
TTGCTTTACAAG 

CTCTTTGTGCCCAAGATGCGCAGGCTGATC 



ACCCGAGGGGAATGGCAGTCTGAAACGCAG 



'GA CACCATGAAAACAGGA TCA TCCA CCAAC 



AACAACGAGGAAGAGAAGTCCCGACTGTTG 



GAGAAGGAAAACCGAGAACTGGAAAAGATC 




SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT/US99/07333 



36/111 



SEQ. ID. NO. 22 A7CGC7GAGAAAGAGGAGCGCG 
SEQ. ID. NO. 23 



SEQ. ID. NO. 22 CTGCGCCATCAGCTCCAGTCTCGGCAGCAA 
SEQ. /D. NO. 23 

SEQ. ID. NO. 22 C T C C G C T C A C G 6 C 6 C C A C C C C C C A A C A C C C 
SEQ. /D. WO. 23 



SEG. /O. WO. 22 CCAGA TCCCTCTGGGGGCCTTCCCAGGGGA 
SEQ. /a NO. 23 



SEQ. /D. NO. 22 CCCTCTGAGCCCCCTGACCGGCTTAGCTGT 
SEQ. /D. NO. 23 

SEQ. ID. NO. 22 G A TGGGAGTCGAGTACA7TTGCTTTACAAG 
SEC. /a NO. 23 



/7G 6~/7. 
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S*Q ID NC 24 MLLLLLVPLFlRPLGAGGAQ.PNAiSEGCO 

SEQ. ID. NO. 25 MGPGGPCTPVGWP LP LLLVMAAGVAPVWAS 

SEQ ID NO. 24 I JHPPWEGG IRYRGL7RDQVKA INFLPVDY 

SEQ. ID. NO. 25 HSPHLPRPHPRVPPHPSSERRAVY IGALFP 

SEO. ID. NO. 24 E I £ Y V C R G £ R E VV G P K V R K C L A N G S WT D MD 

SEQ. ID. NO. 25 MSGGWPGGGACGPAVEMALEDVNSRRDILP 

SEQ ID. NO. 24 TPSRCVR ICSKSYLTLENGKVFLTGGDLPA 

SEQ. ID. NO. 25 DYE L K L I HHDSKCDPGQATKYLYE L LYNDP 

SEQ ID. NO. 24 LDGARVE FRCDPDFH LVGSSRSVCSQGQWS 

SEQ. ID. NO. 25 IK 1 ILMPGCSSVSTLVAEAARMWNL IVLSY 

SEQ ID. NO. 24 TPKPHCQVNRTPHSERRAVY IGALFP M S G G 

SEQ. ID. NO. 25 GSSSPALSNRQRFPTFFRTHPSATLHNPTR 

SEQ. ID. NO. 24 WPGGQACQPAVEMA LEDVNSRRD 1 LPDYEL 

SEQ. ID. NO. 25 VKLFEKWGWKK IAT IQQTTEVFTSTLDDLE 

SEQ. ID. NO. 24 KL I HHDSKCDPGQATKYLYEL LYNDP IK ! I 

SEQ. ID. NO. 25 ERVKEAG IE [TFROSFFSDPAVPVKNLKRQ 

SEQ. ID. NO. 24 LMP GCSSVS TLVAEAARMWN L IVLSYGSSS 

SEQ. ID. NO. 25 DAR I 1VGLFYETEARKVFCEVYKERLFGKK 

SEQ. ID. NO. 24 PA LSNRQRFPTFFRTHPSATLHNPTRVK L F 

SEQ. ID. NO. 25 YVWFL 1GWYADNWFKTYDPS INCTVEEMTE 



SEQ. ID. NO. 24 EKWGWKK IAT IQQTTEVFTSTLDDLEERVK 
SEQ. ID. NO. 25 AVEGHITTE IVMLNPANTRS ISNMTSQEFV 



SEQ. ID. NO. 24 EAGIE 1TFRQS FFSDPAVPVKNLKRODAR 1 
SEQ. ID. NO. 25 EKLTKRLKRHPEETGGFQEAP LAYDA IWAL 
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C -C f O NO 24 1 V G L F Y E T E A R K V F C E V Y K E R L F G K K Y V W F 

SEC! ia A/O. 25 ALALNKTSGGGGRSGVF. LEDFNYNNGT i , D 

S=Q ID 24 L IGWYADNWFKTYDPS ! N C T V E E M T E A V E G 

SEQ. ID. NO. 25 Q1YRAMNSSSFEGVSGHVVFDASGSRMAWT 

S-Q ID NO 24 H ITTE IVMLNPANTRS ISNMTSCErVEKLT 

SEO* ID. NO. 25 L IEQLGGGSYKK IGYYDSTKDDLSWSKTDK 

S-Q ID NO 24 KRLKRHPEETGGFGEAPLAYDA IWALALAL 

SEQ. ID. NO. 25 W IGGSPPADQ I L V IKTFRFLSQKLF ISVSV 

NKTSGGGGRSGVRLEDFNYNNOTITDOIYR 

SEQ. ID. NO. 25 LSSLG IVLAVVCLSFN 1YNSHVRY IQNSQP 

SEQ ID NO. 24 AMNSSSFEGVSGHVVFDASGSRMAWTL I E Q 

SEQ. ID. NO. 25 NLNNLTAVGCSLALAAVFPLGLDGYH 1GRS 

SEQ ID NO. 24 LQGGSYKK 1GYYDSTKDDLSWSKTDKWIGG 

SEQ. ID. NO. 25 QFP FVCQARLWLLGLGFS LGYGSMFTK I W W 

SEQ ID NO 24 SPPADQ1LV1KTFRFLSOKLFISVSVLSSL 

SEQ. ID. NO. 25 VHTV FTKKEEKKEWRKTLEPWK L YATVGL L 

SEQ. ID. NO. 24 G IVLAVVCLSFN IYNSHVRY 10 NSOPNLNN 

SEQ. ID. NO. 25 VGMDVLTLA IWQ IVDPLHR7 IETFAKEEPK 

SEQ. ID. NO. 24 LTA'VGCSLALAAVFPLGLDGYHIGRSQFPF 

SEQ. iD.NQ.25 ED 1DVS I LPQLEHCSSKKMNTWLG I FYGYK 

SEQ. ID. NO. 24 VCQARLWLLGLGFSLGYGSMFTK iWWVHTV 

SEQ. ID. NO. 25 GLLLLLG I FLAYETKSVSTEK INDHRAVGM 



SEQ. ID. NO. 24 FTKKEEKKEWRKTLEPWK L YA7VG L L V G M D 
SEQ. ID. NO. 25 A 1YNVAVLCL ] TAPVTW I LSSQQDAA FA FA 



SEQ. ID. NO. 24 VLTLA IWQ IVDPLHRT IETFAKEEPK ED ID 
SEQ. ID. NO. 25 SLA IV FSSY ITLVVLFVPKMRRL 1TRGEWQ 



FIG. 7b. 
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SEQ ID NO. 24 V S I LPQLEHCSSKKMN7WLG 1 FYGYKGLLL 

SEQ. ID. NO. 25 SETQDTMKTGSSTNNNEEEKSRLLEKENRE 

SEQ ID NO. 24 LLG I FLAYETKSVSTEK I NDHRAVGMA I YN 

SEQ. ID. NO. 25 LEK1 I AEKEERVSE LRHQLQSROQLRSRRH 

SEQ. JO. NO. 24 VAVLCL ITAPVTMILSSGQDAAFAFASLA I 

SEQ. ID. NO. 25 P ? T P P D P S G 6 L P R 6 F S E P P D R L S C D G S R V H 

SEQ. ID. NO. 24 VFSSY ! TLVVLFVPKMRRL I TRGEWQS E TQ 

SEQ. ID. NO. 25 L L Y K 

SEQ. ID. NO. 24 DTMKTGSSTNNNEEEKSRLLEKENRELEKI 
SEQ. ID. NO. 25 

SEQ. ID. NO. 24 I AEKEERVSELRHQLQSRQQLRSRRHPPTP 
SEQ. ID. NO. 25 



SEQ. ID. NO. 24 PDPSGGLPRGPSEPPDRLSCDGSRVHLLYK 
SEQ. ID. NO. 25 
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ClustalW Formatted Alignments 



SEQ. 


ID. 


NO. 38 


A 


T 


G 


G 


T 


A 


T 


G 


c 


G 


A 


G 


G 


G 


A 


A 


A 


G 


C 


G 


A 


T 


C 


A 


G 


SEQ. 
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SEQ. 


ID. 


NO. 30 
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ID. 


NO. 26 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 
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CTTGTTTC 
TGCTGTGG 
CACTCACC 
CCCTGTGG 



TTCCTCTT 
GGTGCTGT 
TGGCACAC 
GGTGCTGT 



SEQ. 


ID. 


NO. 38 


G 


A 
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C 
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SEQ. 


ID. 


NO. 34 
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SEQ. 


ID. 


NO. 30 
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T 
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SEQ. 


ID. 


NO. 26 


G 


G 


c 


T 


G 


A 


G 


G 



AGTTCTACTGGATCCTC 
GCCCAGCCAAGAACGTG 
ACGGGCCAGACCAGCGA 
GCCCAGCCAAGAAGGTG 



SEQ. ID. NO. 38 a c 

SEQ. ID. NO. 34 C T 

SEQ. ID. NO. 30 G C 

SEQ. ID. NO. 26 c T 



AATGATGCAAA 
GACCCTGGAGG 
CCAAAAGAAGG 
GACCCTGGAGG 



GAACTCACAGCC 
GAGAC TTGGTGC 
GGGACATTATCC 
GAGAC TTGGTGC 



SEQ. ID. NO. 38 a g 

SEQ. ID. NO. 34 T G 

SEQ. ID. NO. 30 T T 

SEQ. ID. NO. 26 T G 
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TTCCA TACGGGT 
CCCAGTGCACCA 
TCCTATTCATTT 
CCCAGTGCACCA 
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ID. 


NO. 30 


T 


G 


G 


A 


G 


T 


A 


G 


C 


A 


G 


c 


T 


A 


A 


A 


G 


A 


T 


C 


A 


A 


G 


A 


T 


SEQ. 


ID. 
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SEQ. ID. NO. 38 c T 

SEQ. ID. NO. 34 G G 

SEQ. ID. NO. 30 c T 

SEQ. ID. NO. 26 c c 



CTTCCCTGTCC 
TCCTGTCAATG 
CAAATCAAGGC 
TCCTGTCAATG 



ACGCAAAGGGAG 
AGCACCGTGGCA 
CGGAGTCTGTGG 
AGCACCGTGGCA 



SEQ. ID. NO. 38 a g 

SEQ. ID. NO. 34 T c 

SEQ. ID. NO. 30 a a 

SEQ. ID. NO. 26 T C 



AGAGGGGTGCC 
CAGCGCC TGGA 
TGTATCAGGTA 
CAGCGCC TGGA 

FIG. 9a 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GAAGAAGG 
TGCACTGG 
GTTTCGCT 
TGCACTGG 



AAAAGGGG 
ACCGCATC 
GGTTACAG 
ACCGCATC 



ATTCACAGA 
AACCGTGAC 
GCTATCATA 
AACCGTGAC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTGGAGGCC 
CCGCACCTG 
TTTGCCATA 
CCGCACCTG 



ATGCTTTA 
CTGCCTGG 
GAGGAGAT 
CTGCCTGG 



TGCAATTG 
CGTGCCCC 
AAACAGCA 
CGTGCGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACCAGATTA 
TGGGTGCAC 
GCCCAGCCC 
TGGGTGCAC 



ACAAGGAC 
ACATCCTC 
TTCTTCCC 
ACATCCTC 



CCTGATCT 
GACAGTTG 
AACTTGAC 
GACAGTTG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CCTTTCCAA 
C TCCAAGGA 
GCTGGGATA 
C TCCAAGGA 



CATCAC TC 
CACACATG 
CAGGATAT 
CACACATG 



TGGGTGTC 
CGCTGCAG 
TTCACACT 
CGCTGGAG 



SEQ. ID. NO. 38 cgcatcctcgacacgtgctctaggg 

SEQ. ID. NO. 34 caggcactggactttgtgcgtgcct 

SEQ. ID. NO. 30 tgcaacaccgtttctaaggccttcc 

SEQ. ID. NO. 26 caggcactggactttgtgcgtgcct 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACACCTAT 
CACTCAGC 
AAGCCACC 
CACTCAGC 



GCTTTGGA 
CGTGGTGC 
CTGAGTTT 
CGTGGTGC 



GCAGTCTCT 
TGATGGCTC 
TGTTGCTCA 
TGATGGATC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AACATTCG 
ACGCCACA 
AAACAAAA 
ACGCCACA 



TGCAGGC A 
TC TGCCCC 
TTGATTCT 
TCTGCCCC 



TTAATAGAG 
GACGGCTCT 
TTGAACC TT 
GACGGCTCT 



SEQ. ID. NO. 38 a a a g 

SEQ. ID. NO. 34 T a t g 

SEQ. ID. NO. 30 G a T c 

SEQ. ID. NO. 26 T a T G 



ATGCTTCGGA 
CGACCCATGG 
AGTTCTGCAA 
CGACCCATGG 

FIG. 9b. 



TGTGAAGTGTG 
TGATGC TCCCA 
CTGCTCAGAGC 
TGATGC TCCCA 
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SEQ. ID. NO. 38 c T a 

SEQ. ID. NO. 34 c T G 

SEQ. ID. NO. 30 a c a 

SEO. ID. NO. 26 c T c 



ATGGAGATCCAC 
CCATCACTGGTG 
TTCCCTCTACGA 
CCATCACTGGTG 



CCA TTTTCAC 
TTATTGGCGG 
TTGCTGTGGT 
TTATTGGCGG 



SEQ. ID. NO. 38 c a a c 

SEQ. /D. WO. 34 T T c c 

SEO. /D. A/O. 30 G G c a 

SEO. /D. A/O. 26 T T c c 



CCCGACAAGA 
TACAGTGATG 
GCAACTGGCT 
TACAGTGATG 



TTTCTGGCGTC 
TCTCCATCCAG 
CAGGCGTC TCC 
TCTCCATCCAG 



SEQ. ID. NO. 38 a t a 

SEQ. ID. NO. 34 c T c 

SEQ. ID. NO. 30 a c c 

SEO. /D. A/O. 26 G T G 



GGTGC TGCAGC 
GCCAACCTCTT 
GCAGTGGCAAA 
GCCAACCTCTT 



AAGCTCCGTGT 
GAGGCTATTTC 
TCTGCTGGGGC 
GAGGCTATTTC 



SEQ. ID. NO. 38 c c a 

SEO. /D. NO. 34 a G a 

SEO. /D. NO. 30 T c T 

SEO. /D. NO. 26 a G a 



TCATGGTTCCTA 
TCCCACAGATTA 
TCTACATTCCCC 
TCCCACAGATTA 



ACATTTTAAG 
GCTACGCCTC 
AGGTCAGTTA 
GCTACGCCTC 



SEQ. ID. NO. 38 a c t 

SEQ. ID. NO. 34 T a c 

SEQ. /D. A/O. 30 T G c 

SEO. /D. A/O. 26 T a c 



TTTTAAGATAC 
CAGTGCCAAGC 
CTCCTCCAGCA 
CAGTGCCAAGC 



CTCAAATCAGC 
TGAGTGACAAG 
GACTCCTCAGC 
TGAGTGACAAG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TATGCATC 
TCCCGCTA 
AACAAGAA 
TCCCGCTA 



CACAGCCCC 
TGACTACTT 
TCAATTCAA 
TGACTACTT 



AGAGCTAA 
TGCCCGCA 
GTCTTTCC 
TGCCCGCA 



SEO. ID. NO. 38 G T G 

SEO. ID. NO. 34 C a G 

SEO. ID. NO. 30 T c c 

SEO. ID. NO. 26 c a g 



ATAACACCAGG 
TGCCTCCTGAC 
GAACCATCCCC 
TGCCTCCTGAC 



TATGACTTTTT 
TTC TTCCAAGC 
AATGATGACCA 
TTC TTCCAAGC 



SEQ. ID. NO. 38 C T c 

SEO. /D. A/O. 34 c a a 

SEO. /D. NO. 30 c c a 

SEO. /D. A/O. 26 c a a 



tcgagtggttc 
ggccatggctg 
ggccactgcca 
ggccatggctg 

FIG. 9c. 



CGCCTGACTCC 
AGA TTC TCCGC 
TGGCAGACATC 
AGATTCTCCGC 
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SEQ. ID. NO. 38 T a c 

SEQ. ID. NO. 34 t T c 

SEQ. ID. NO. 30 a T c 

SEQ. /D. A/O. 26 t T c 



CAACCCCAAGC 
TTCAAC tccac 
GAG7ATTTCCG 
TTCAAC TGGAC 



CATCGTGGACA 
CTATGTGTCCA 
CTGGAACTGGG 
CTATGTGTCCA 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCCTGACA 
CTGTGGCG 
TGGGCACA 
CTGAGCCC 



GCACTGCG 
TCTGAGGG 
ATTGCAGC 
TCTGAGGG 
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SEQ. ID. NO. 38 t g t 

SEQ. ID. NO. 34 c c a 

SEQ. ID. NO. 30 c T a 

SEQ. ID. NO. 26 c c a 



TTCGACACTGG 
GACAGGCATTC 
TGGGCGGCCGG 
GACAGGCATTG 



CTTCTGAGGGG 
AGGCCTTTGAG 
GGATTGAGAAA 
AGGCCTTTGAG 



SEQ. ID. NO. 38 a a c 

SEQ. ID. NO. 34 c T a 

SEQ. ID. NO. 30 T T c 

SEQ. ID. NO. 26 C T a 



TATGGTGAGAG 
GAGGCTCGTGC 
CGAGACGAAGC 
G A G C C T C G T O C 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CCTTCACC 
GTGTGGCC 
ATATCTCC 
GTGTGGCC 



CAGATCTCG 
ACCTCGGAG 
ATCGACTTC 
ACCTCGGAG 



AGGGAGAT 
AAAGTCGG 
ACTGAACT 
AAAGTGGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ, ID. NO. 26 



TGGTGGTG 
CCGTGCCA 
CATCTCCC 
CCGTGCCA 



TTTGCATTG 
TGAGCCGCG 
AGTACTCTG 
TGAGCCGCG 



c 


T 


c 


A 


G 


T 


C 


A 


c 


G 


G 


C 


C 


T 


T 


T 


A 


T 


G 


A 


G 


G 


A 


A 


c 


G 


G 


C 


C 
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T 



SEQ. ID. NO. 38 c a g 

SEQ. ID. NO. 34 C a g 

SEQ. ID. NO. 30 G A G 

SEQ. ID. NO. 26 C a g 



aaaatcccacg 
ggtgtggtgcg 
atccagcatgt 
ggtgtggtgcg 



TGAACCAAGAC 
AGCCCTGCTGC 
GGTAGAGGTGA 
AGCCCTGCTGC 



SEQ. ID. NO. 38 c T G 

SEQ. ID. NO. 34 a g a 

SEQ. ID. NO. 30 T T c 

SEQ. ID. NO. 26 a g a 



GAGAATTTGAA 
AGCCCAGTGCC 
AAAATTCCACC 
AGCCCAGTGCC 

FIG. 9d. 



AAAATTATCAA 
CGCGTGGCTGT 
GCCAAAGTCAT 
CGCGTGGCTGT 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACGCCTGC 
CCTGTTCA 
CGTGGTTT 
CCTGTTCA 



TAGAAACAC 
CCCGTTCTG 
TCTCCAGTG 
CCCGTTCTG 



CTAATGCT 
AGGATGCC 
GCCCAGAT 
AGGATGCC 



SEO. ID. NO. 38 c c a 

SEQ. ID. NO. 34 c G G 

SEQ. ID. NO. 30 C T T 

SEQ. ID. NO. 2(5 c G c 



GCAGTGATTATC 
GAGCTGCTTGCT 
GAGCCCCTCATC 
GAGCTGCTTGCT 



TTTGCCAATG 
GCCAGCCAGC 
AACGAGATTC 
GCCAGCCAGC 



SEQ. ID. NO. 38 a g g 

SEQ. ID. NO. 34 c c c 

SEQ. ID. NO. 30 T c c 

SEQ. ID. NO. 26 G c c 



ATGACATCAGG 
TCAATGCCAGC 
GGCCCAATATC 
TCAATGCCAGC 



AGGATATTGCA 
TTCACCTGGGT 
ACGGGCAAGAT 
TTCACCTGGGT 



SEQ. ID. NO. 38 a g c 

SEQ. ID. NO. 34 c c c 

SEQ. ID. NO. 30 C T C 

SEO. /D. NO. 26 G G c 



AGCAAAAAAAC 
CAGTGATGGTT 
GCTGGCCACCC 
CAGTGATGGTT 



TAAACCAAAGT 
GGGGGGCCCTG 
A G G C C T G G O C C 
GGGGGGCCCTG 



SEQ. ID. NO. 38 G G G 

SEQ. ID. NO. 34 c a g 

SEQ. ID. NO. 30 a G c 

SEQ. ID. NO. 26 c a g 



CATTTTCTC TGG 
AGTGTGGTGGCA 
TCC TCCCTGATC 
AGTGTGGTGGCA 



ATTGGCTCAG 
GGCAGTGAGG 
GCCATGCCTC 
GGCAGTGAGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATACTTGGG 
GGGCTGCTG 
AGTACTTCC 
GGGCTGCTG 



GATCCAAA 
AGGGTGCT 
ACGTGGTT 
AGGGTGCT 



ATAGCACC 
ATCACCAT 
GGCGGCAC 
ATCACCAT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TGTCTATC 
CGAGCTGG 
CATTGGAT 
CGAGCTGG 



AGCAAGAGG 
CCTCCTACC 
TCGCTCTGA 
CCTCCTACC 



AGATTGCA 
CCATCAGT 
AGGCTGGG 
CCATCAGT 



SEQ. ID. NO. 38 c a a 

SEQ. ID. NO. 34 c a c 

SEQ. ID. NO. 30 c a g 

SEQ. ID. NO. 26 c a c 



ggggctgtgaca 
tttgcctcctac 
atcccaggcttc 
tttgcctcctac 

FIG. 9e. 



ATTTTGCCCA 
TTCCAGAGCC 
CGGGAATTCC 
TTCCAGAGCC 
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SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEQ. ID. NO. 26 



AACGAGCA 
TGGACCCT 

tgaagaag 

TGGACCCT 



TCAATTGA 
T G G A A C A A 
GTCCATCC 
TGGAACAA 



TGGATTTGA 
CAGCCGGAA 
CAGGAAGTC 
CAGCCGGAA 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TCGATACT 
CCCCTGGT 
TGTCCACA 
CCCCTGGT 



TTAGAAGC 
TCCGTGAA 
ATGGTTTT 
TCCGTGAA 



CGAACTCTT 
TTC TGGGAG 
GCCAAGGAG 
TTC TGGGAG 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



GCCAATAA 
CAGAGGTT 
TTTTGGGA 
CAGAGGTT 



TCGAAGAA 
CCGCTGCA 
AGAAACAT 
CCGCTGCA 



ATGTGTGGT 
GCTTCCGGC 
TTAACTGCC 
GC TTCCGGC 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TTGCAGAA 
AGCGAGAC 
ACCTCCAA 
AGCGAGAC 



TTC TGGGA 
TGCGCAGC 
GAAGGTGC 
TGCGCAGC 



GGAGAATTT 
CCACTCTCT 
AAAAGGACC 
CCACTCTCT 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TGGCTGCA 
CCGGGCTG 
TTTACCTG 
CCGGGCTG 



AGTTAGGA 
TCCCCTTT 
TGGACACC 
TGCCCTTT 



TCACATGGG 
GAGCAGGAG 
TTTCTGAGA 
GAACAGGAG 



SEO. ID. NO. 38 AAAAGGAACAGTCATATAAAGAAAT 

SEO. ID. NO. 34 TCCAAGATCATGTTTGTGGTCAATG 

SEO. ID. NO. 30 GGTCACGAAGAAAGTGGCCACAGGT 

SEO. ID. NO. 26 TCCAAGATCATGTTTGTGGTCAATG 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



GCACAGGG 
CAGTGTAC 
TTAGCAAC 
CAGTGTAC 



CTGGAGCGA 
GCCATGGCC 
AGCTCGACA 
GCCATGGCC 



ATTGCTCG 
CATGCGCT 
GCCTTCCG 
CATGCGCT 



SEO. ID. NO. 38 G G A 

SEO. ID. NO. 34 c c a 

SEO. ID. NO. 30 a c c 

SEO. ID. NO. 26 c c a 



TTCATCTTATG 
CAACATGCACC 
CCTCTGTACAG 
CAACATGCACC 

FIG. 9f. 



AACAGGAAGGA 
GTGCCCTCTGC 
GGGA TGAGAAC 
GTGCCCTCTGC 
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SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



AAGGTCCA 
CCCAACAC 
ATCAGCAG 
CCCAACAC 



ATTTGTAA 
CACCCGGC 
TGTCGAGA 
CACCCGGC 



TTGATGCTG 
TCTGTCACG 
CCCCTTACA 
TCTGTCACG 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TATATTCC 
CGATGCGG 
TAGATTAC 
CGATGCGG 



ATGGCTTAC 
CCAGTTAAC 
ACGCATTTA 
CCAGTTAAC 



GCCCTGCA 
GGGCGCCG 
CGCATATC 
GGGCGCCG 



SEO. ID. NO. 38 C A A T A T G C 

SEO. ID. NO. 34 CCTCTACA 

SEO. ID. NO. 30 c T a c a a t g 

SEO. ID. NO. 26 CCTCTACA 



ACAAAGATCTCTGCCCT 
AGGACTTTGTGCTCAAC 
TGTACTTAGCACTCTAC 
AGGACTTTGTGCTCAAC 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



GGATACAT 
GTCAAGTT 
TCCATTGC 
GTCAAGTT 



TGGCCTTT 
TGATGCCC 
CCACGCCT 
TGATGCCC 



GTCCACGAA 
CCTTTCGCC 
TGCAAGATA 
CCTTTCGCC 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TGAGTACC 
CAGCTGAC 
TATATACC 
CAGCTGAC 



ATTGATGG 
ACCCACAA 
TGCTTACC 
ACCCACAA 



GAAAGACC T 
TGAGGTCCG 
TGGGAGAGG 
TGAGGTCCG 



SEO. ID. NO. 38 ACTTGGTTA 

SEO. ID. NO. 34 CTTTGACCG 

SEO. ID. NO. 30 GCTCTTCAC 

SEO. ID. NO. 26 CTTTGACCG 



TATTCGGGC TGTAAAT 
CTTTGGTGATGGTATT 
CAATGGCTCCTGTGCA 
CTTTGGTGATGGTATT 



SEO. ID. NO. 38 TTTAATGGC 

SEO. ID. NO. 34 GGCCGCTAC 

SEO. ID. NO. 30 GACATCAAG 

SEO. ID. NO. 26 GGCCGCTAC 



AGTGCTGGCACTCCTG 
AACATCTTCACCTATC 
AAAGTTGAGCCGTCGC 
AACATCTTCACC T A T C 



SEO. ID. NO. 38 t c a 

SEO. ID. NO. 34 t G c 

SEO. ID. NO. 30 a G G 

SEO. ID. NO. 26 T G c 



cttttaatgaaa 
gtgcaggcagtg 
tcctgaagcacc 

GTGCAGGCAGTG 

FIG. 9g. 



ACGGAGATGC 
GGCGCTATCG 
TACGGCATCT 
GGCGCTATCG 
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SEQ. ID. NO. 38 
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SEQ. ID. NO. 34 
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SEO. ID. NO. 30 
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SEQ. ID. NO. 26 
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SEQ. ID. NO. 38 c c T G c T c G 

SEQ. ID. NO. 34 aattcaCT 

SEQ. ID. NO. 30 CCAGGGAG 

SEQ. ID. NO. 26 aattcact 



CACTG TGAACGCTGTGA 
TGCGCTGATTGTGGCCT 
GTGCCC TTCTCCAACTG 
TGCGCTGATTGTGGCCT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGGTTACAA 
GGGCTACTG 
CAGCCGAGA 
GGGCTACTG 



CTACCAGG 
GCCCAATG 
CTGCCTGG 
GCCCAATG 



TGGA TGAC 
CCAGCCTG 
CAGGGACC 
CCAGCCTG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTGTCCTG 
ACTGGCTG 
AGGAAAGG 
ACTGGCTG 



TGAAC ttt 
cttcgaac 
gatcattg 
cttcgaac 



GCCCTCTGC 
TGCCCCAGG 
AGGGGGAGC 
TGCCCCAGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATCAGAGA 
AGTACATC 
CCACCTGC 
AGTACATC 



CCCAACATG 
CGCTGCGGC 
TGCTTTGAG 
CGCTGCGGC 



AACCGCAC 
GATGCCTG 
TCTGTGGA 
GATGCCTG 



SEQ. ID. NO. 38 a g g 

SEQ. ID. NO. 34 c c c 

SEQ. ID. NO. 30 G T G 

SEQ. ID. NO. 26 G G c 



CTGCCAGCTTA 
TGTGGGACCTG 
TCCTGATGGGG 
TGTGGGACCTG 



TCCCCATCATC 
TCACCATCGCC 
A G T A T A G T G A T 
TCACCATCGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AAATTCGA 
TGCCTCGG 
GAGACAGA 
TGCCTCGG 



GTGGCATTC 
TGCCCTGGC 
TGCCAGTGC 
T C C C C TCGC 



TCCC TGGG 
CACCCTCT 
CTGTAACA 
CACCCTGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTGTGGTG 
TTGTGCTG 
AGTGCCCA 
TTGTGCTG 



CCTGTGTT 
GGTGTCTT 
GATCACTT 
GGTGTCTT 



TGTTGCAAT 
TGTGCGGCA 
CTGGTCCAA 
TGTGCGGCA 



SEQ. ID. NO. 38 a t t 

SEQ. ID. NO. 34 c a a 

SEQ. ID. NO. 30 t G a 

SEQ. ID. NO. 26 c a a 



gggaatcatcg 
tgccacaccac 
gaaccacacct 
tgccacaccac 

FIG. 9i. 



ccaccaccttt 
tggtcaaggcc 
cctgcttcgaa 
tggtcaaggcc 
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SEQ. ID. NO. 38 GaCCaaaac 

SEQ. ID. NO. 34 TGCCCagcg 

SEO. ID. NO. 30 CTTCATTGC 

SEQ. ID. NO. 26 tgcccaccg 



AAACCGTATCCACCGA 
GCCACGCTTCATCAGT 
CAAGCCATCCACGGCA 
GCCACGCTTCATCAGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATATTTGAG 
CCTGCCTCA 
GTGTGTACC 
CCTGCCTCA 



CACGGGAA 
CAGGTCGC 
TTACGGCG 
CAGGTCGC 



GAAATC TG 
CATCTGCC 
TCTTGGTT 
CATCTGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCACAGCGC 
TGGCACTTA 
TGGGCACTG 
TGGCAC TTA 



CCAAGTTC 
TCTCGGGC 
CCTTCTCT 
TCTCGGGC 



ATTAGTCC 
CAGCTGCT 
GTCTGCTA 
CAGCTGCT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGCATCTC 
CATCGTGG 
CTCAGCCC 
CATCGTGG 



ACCTCGTGA 
TCGCCTGGC 
TGCTCACCA 
TCGCCTGGC 



TCACCTTC 
TGGTGGTG 
AGACCAAC 
TGGTGGTG 



SEQ. ID. NO. 38 agcctcatc 

SEQ. ID. NO. 34 cacgcaccg 

SEQ. ID. NO. 30 cgcattgca 

SEQ. ID. NO. 26 gaggcaccg 



tccgtccagctccttg 

GGCACaGGCAAGGaGa 

cgcatcttcggtgggg 
ggcacaggcaaggaga 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



gagtgtttg 
cagcccccg 
cccgggacg 
cagcccccg 



TCTGGTTT 
AACGGCGG 
GTGCCCAG 
AACGGCGG 



GTTCTCGA 
GAGGTGGT 
CGGCCACG 
GAGGTGGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCCCCCCC 
GACACTGC 
CTTCATCA 
GACACTGC 



ACATCATC 
GCTGCAAC 
GTCCTGCC 
GCTGCAAC 



ATTGACTAT 
CACCGCGAT 
TCACAGGTG 
CACCGCGAT 



SEQ. ID. NO. 38 c c a 

SEQ. ID. NO. 34 c c a 

SEQ. ID. NO. 30 g c c 

SEQ. ID. NO. 26 c c a 



gagcagcggac 
agtatgttggg 
atc tgcctggc 
agtatgttggg 

FIG. 9k. 



ACTAGATCCAG 
CTCGCTGGCCT 
ACTTATC TCGG 
CTCGCTGGCCT 
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SEQ. ID. NO. 38 a C a 

SEQ. ID. NO. 34 a c a 

SEQ. ID. NO. 30 g c c 

SEQ. ID. NO. 26 a c a 



acgccacgccag 
atgtgctcctca 
agctcctcatcc 
atgtgctcctca 



TGCTCAAGTG 
TCGCGCTCTG 
TGGTCGCCTG 
TCGCGCTCTG 



SEQ. ID. NO. 38 r c a 

SEQ. ID. NO. 34 C A c 

SEO. /D. A/O. 30 G c T 

SEO. /D. WO. 26 c a c 



CATTTCTGAT 
GC TTTATGCC 
GGTGGTGGAG 
GC TTTATGCC 



CTCTCACTCATT 
TTCAAGACTCGC 
GCACCGGGCACA 
TTCAATACTCGC 



SEO. ID. NO. 38 T G T 

SEO. /£>. A/O. 34 a a c 

SEO. /D. A/O. 30 G G c 

SEO. /D. A/O. 26 a a c 



tcac TTGGATAC 
TGCCCCGAAAAC 
AAGGAGACAGCC 
TGCCCCGAAAAC 



AGTATCCTCT 
TTCAACCAGG 
CCCGAACGGC 
TTCAACGAGG 



SEO. /D. NO. 38 T G a 

SEO. /a A/O. 34 cca 

SEO. /D. NO. 30 G G G 

SEO. /D. NO. 26 c c a 



TGGTCACTTG 
AG TTCATTGG 
ACCTGGTGAC 
AGTTCATTGG 



TACTGTTTATCC 
CTTCACCATGTA 
ACTGCGCTGCAA 
CTTCACCATGTA 



SEO. ID. NO. 38 cat 

SEO. ID. NO. 34 c a c 

SEO. /D. NO. 30 C c a 

SEO. /D. A/O. 26 C A C 



TAAAACGAGAG 
CACCTGCATCA 
CCGCGATGCAA 
CACCTGCATCA 



GTGTCCCAGAG 
TCTGGCTGGCA 
GTATGTTGGGC 
TCTGGCTGGCA 



SEO. ID. NO. 38 a c T 

SEO. /a A/O. 34 t T c 

SEO. /D. NO. 30 T c c 

SEO. /D. A/O. 26 T T G 



TTCAATGAAG 
CTCCCCATCT 
CTGGCCTACA 
TTGCCCATCT 



CCAAACC TATTG 
TCTA TGTCACCT 
ATGTGCTCCTCA 
TCTATGTCACCT 



SEO. ID. NO. 38 0 a T 

SEQ. ID. NO. 34 c c a 

SEO. /O. A/O. 30 tcg 

SEO. /D. A/O. 26 C c a 



ttaccatgta 
gtgactaccg 
cgctctgcac 
gtgactaccg 



taccacctgcat 
ggtacagaccac 
gctttatgcctt 
ggtacagaccac 



SEO. /D. A/O. 38 cat 

SEO. /a A/O. 34 c a c 

SEQ. /D. A/O. 30 c a A 

SEO. /D. A/O. 26 c a c 



ttggttagctt 
catgtgcgtgt 
tactcgcaagt 
catgtgcgtgt 

FIG. 9L 



tcatccccatc 
cagtcagcctc 
gccccgaaaac 
cagtcagcctc 
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SEQ. ID. NO. 38 T T T T T T G G 

SEQ. ID. NO. 34 a g c g g c t c 

SEQ. ID. NO. 30 T T C A A C G A 

SEQ. /D. /VO. 26 A G C G G C T C 



TACAGCCCAGTCAGCAG 
CGTGGTGCTTGGC TGCC 
GGCCAAGTTCATTGGCT 
CGTGGTGCTTGGC TGCC 



SEQ. ID. NO. 38 a a a a g a t g t 

SEQ. ID. NO. 34 T C T T T G C G C 

SEQ. ID. NO. 30 T C A C C A T G T 

SEQ. ID. NO. 26 T C T T T G C G C 



ACATCCAGACAACAAC 
CCAAGC TGCACATCAT 
ACACCACC TGCATCAT 
CCAAGCTGCACATCAT 



SEO. ID. NO. 38 A C T T A C T G 

SEO. ID. NO. 34 c c t c t t c c 

SEQ. ID. NO. 30 c T G G c t G G 

SEO. ID. NO. 26 c c t c t t c c 



TCTCCATGAGTTTAAGT 
AGCCGCAGAAGAACACC 
CATTGTTGCCCATCTTC 
AGCCGCAGAAGAACGTG 



SEQ. /D. NO. 38 G C T 

SEQ. /0. NO. 34 a T C 

SEO. ID. NO. 30 T a T 

SEO. ID. NO. 26 G T T 



TCAGTATCTCT 
GAGGAGGTGCG 
GTCACCTCCAG 
AGCCACCGGGC 



GGGCATGCTCT 
TTGCAGCACCG 
TGACTACCGGG 
ACCCACCAGCC 



SEO. ID. NO. 38 ATATGCCCAAGGTTTATATTATAAT 

SEO. ID. NO. 34 CAGCTCACGCTTTCAAGGTGGCTGC 

SEO. ID. NO. 30 TACAGACCACCACCATGTGCGTGTC 

SEQ. ID. NO. 26 cctttggcactcctgctcccagcgc 



SEQ. /D. NO. 33 T T T 

SEQ. /D. NO. 34 ccg 

SEQ. ID. NO. 30 a g T 

SEQ. /D. NO. 26 c a G 



TCATCCAGAACA 
GGCCACGCTGCG 
CAGCC TCAGCGG 
C TCCAGCC TTGG 



GAATACCATC 
CCGCAGCAAC 
CTCCGTGGTG 
CCAAGGGTCT 



SEQ. ID. NO. 38 cagcagct 

SEQ. /D. NO. 34 GTCTCCCG 

SEQ. /D. NO. 30 CTTGGCTG 

SEQ. /D. NO. 26 GGCTCCCA 



GCGTTGCAGCACCGCAG 
CAAGCGGTCCAGCAGCC 
CCTCTTTGCGCCCAAGC 
GTTTGTCCCCACTGTTT 



SEO. ID. NO. 38 C T C 

SEQ. /D. NO. 34 T T G 

SEQ. ID. NO. 30 T G c 

SEQ. ID. NO. 26 c c a 



acgc tttcaag 
gaggc tccacg 
acatcatcctc 
atggccgtgag 

FIG. 9m. 



gtggctgcccg 
ggatccacccc 
ttccagccgca 
gtggtggactc 
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SEQ. ID. NO. 38 G G C 

SEQ. ID. NO. 34 c T c 

SEO. /D. A/0. 30 G a a 

SEQ. /D. NO. 26 G a c 



CACGCTGCGCC 
CTCCTCCATCA 
GAACGTGG tta 
AACGTCATCGC 



GCAGCAACGTC 
GCAGCAAGAGC 
GCCACCGGGCA 
T T 



SEQ. ID. NO. 38 T c c 

SEQ. /D. A/O. 34 a a c 

SEO. /D. A/O. 30 c c c 
SEO. /D. A/O. 26 



CCCAAGCGGTCC 
AGCGAAGACCCA 
ACCAOCCGCTTT 



AGCAGCCTTG 
TTCCCACAGC 
GGCAGTGCTG 



SEQ ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GAGGCTCC 
CCGAGAGG 
CTGCCAGG 



ACGGGATC 
CAGAAGCA 
GCCAGCTC 



CACCCCCTC 
CCAGCACCC 
CAGCCTTGG 



SEO. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTCCTCCA 
GCTGGCCC 
CCAAGGGT 



TCAGCAGC 
TAACCCAG 
CTGGCTCC 



AAGAGCAAC 
CAAGAGCAG 
CAGTTTGTC 



SEQ. ID. NO. 38 a g c 

SEQ. ID. NO. 34 c a g 

SEQ. ID. NO. 30 c c c 
SEQ. ID. NO. 26 



GAAGACCCATT 
CAGCAGCCCCT 
AC TGTTTGCAA 



CCCACAGCCCG 
GACCCTCCCAC 
TGGCCGTGAGG 



SEQ. ID. NO. 38 a G a 

SEQ. ID. NO. 34 a g c 

SEQ. ID. NO. 30 T G G 
SEQ. ID. NO. 26 



GGCAGAAGCAGC 
AGCAACGATCTC 
TGGACTCGACAA 



AGCAGCCCCT 
AGCAGCAGCC 
CGTCATCGCT 



SEQ. ID. NO. 38 ggccctaacccagcaagagcagcag 

SEO. ID. NO. 34 cagatgcaagcagaaggtcatcttt 

SEO. ID. NO. 30 t 
SEO. /D. A/O. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



cagcagcccctgaccctcccacagc 
gccagcggcaccgtcaccttctcac 



FIG. 9n. 
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SEQ. ID. NO. 38 agcaacgatctcagcagcagcccag 
SEQ. ID. NO. 34 tgagctttgatgagcctcagaagaa 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 atgcaagcagaaggtcatctttggc 
SEQ. ID. NO. 34 cgccatggcccacgggaattctacg 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 agcggcacggtcaccttctcactga 
SEQ. ID. NO. 34 caccagaactccctggaggcccaga 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 gctttgatcaccctcacaagaacgc 
SEQ. ID. NO. 34 aaaccagcgatacgctcacccgaca 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 catggcccacgggaattctacgcac 
SEQ. ID. NO. 34 ccacccattactcccgctgcagtcc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 cagaactccctgcaggcccagaaaa 
SEQ. ID. NO. 34 ggggaaacgcacttagatctgaccc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 gcagcgatacgctgacccgacacca 
SEQ. ID. NO. 34 tccaggaaacaggtctgcaaggacc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 gccattactcccgctgcagtgcggg 
SEQ. ID. NO. 34 tgtgggtggagaccagcggccagag 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



FIG. 9o. 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GAAACGCACTTAGATCTCACCGTCC 
GTGGAGGACCCTGAAGAGTTGTCCG 



AGGAAACAGG TC TGCAAGGACC TGT 
CAGCACTTGTAGTGTCCAGTTCACA 



GGGTGGAGACCAGCGGCCAGAGGTG 
GAGC7TTGTCATCAGTCGTGGAGGC 



GAGGACCC TGAAGAGTTGTCCCCAG 
AGCACTGTTACAGAAAACGTACTGA 



CAC TTGTAGTGTCCAGTTCACAGAG 
A T T C A 



CTTTGTCATCAGTCGTGGAGGCAGC 



ACTGTTACAGAAAACGTAGTGAATT 
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SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



YQAQAMVD I 
FFNWTYVST 
I E Y F R W N W V 
FFNWTYVST 



VTA L G W N Y 

VAS EGDYG 

G T I A A D D D 

EAS EGDYG 



V S TLASEG 
E T G I E A F E 

Y G R PC I E K 
E T G i E A F E 



SEQ. ID. NO. 39 N Y G 

SEQ. ID. NO. 35 lea 

SEQ. ID. NO. 31 F R E 

SEQ. ID. NO. 27 LEA 



esgveaftqi 

RARNICVATS 
EAEERDICID 
RARNICVATS 



SREIGGVCIAQS 
EKVGRAMSRAAF 
FSELI SQYSDEE 
EKVGRAMSRAAF 



SEQ. ID. NO. 39 QKIPREPRP 

SEQ. ID. NO. 35 egvvrallq 

SEQ. ID. NO. 31 E I Q H v v e v i 

SEQ. ID. NO. 27 E G v v R a l l Q 



GEFEKl I KRLLETPNA 
KPSARVAVLFTRSEDA 
QNSTAKVIVVFSSGPD 
KPSARVAVLFTRSEDA 



SEQ. ID. NO. 39 Ravimfane 

SEQ. ID. NO. 35 R E L l a a s Q R 

SEQ. ID. NO. 31 L E P L I K E i v 

SEQ. ID. NO. 27 RELLAASQR 



DD I RR 1 LEAAKKLNQS 
LNAS FTWVASDGWGAL 
RRNI TGKIWLASEAWA 
L N A S FTWVASDGWGAL 



SEQ. ID. NO. 39 ghflwigsd 

SEQ. ID. NO. 35 esvvagseg 

SEQ. ID. NO. 31 ss sliampq 

SEQ. ID. NO. 27 E s v v a g s e G 



swgskiapvyqqeeia 

AAEGA I TI ELASYP I s 

yfhvvggtigfalkag 
aaegaitielasypis 



SEQ. ID. NO. 39 egavtilpkrasidgfdryfrsrtl 

SEQ. ID. NO. 35 dfasyfqsldpwnnsrnpwfrefwe 

SEQ. ID. NO. 31 Q1PGFREFLKKVHPRKSVHNGFAKE 

SEQ. ID. NO. 27 dfasyfqsldpwnnsrnpwfrefwe 



SEQ. ID. NO. 39 annrrnvwfaefweenfgcklgshg 

SEQ. ID. NO. 35 qrfrcsfrqrdcaahslravpfeqe 

SEQ. ID. NO. 31 fweetfnchlqecakgplpvdtflr 

SEQ. ID. NO. 27 qrfrcsfrqrdcaahslravpfeqe 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



krnsh i kkc 
sk1mfvvna 
gheesgdrf 
skimfvvna 



T G L E R 1 A R 
VYAMAHAL 
SNSSTAFR 
VYAMAHAL 



DSSYEQEG 
HNMHRALC 
PLCTGDEN 
HNMHRALC 
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SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



K V Q F V I DA 

PNTTR LCD 

I S S V E T P Y 

PNTTR LCD 



VYSMAYAL 
AMRPVNGR 
I D Y T H L R I 
AMRPVNGR 



HNMHKDLCP 
RLYKDFVLN 
SYNVYLAVY 
RLYKDFVLN 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



G Y I G L C P R 
VKFDAPFR 
S I A H A L Q D 
VKFDAPFR 



M S T I D G K E 
PADTHNEV 
I Y T C L P G R 
PADTHNEV 



LLGY I RAVN 
RFDRFGDG I 
GLFTNCSCA 
RFDRFGDG I 



SEQ. ID. NO. 39 F N G s 

SEQ. ID. NO. 35 G R Y N 

SEQ. ID. NO. 31 D I k k 

SEQ. ID. NO. 27 G R Y N 



AGTPVTFNENG 
I FTYLRAGSGR 
VEAWQVLKHLR 
I FTYLRAGSGR 



DAPGRYD I FQ 
YRYQKVGYWA 
HLNFTNNMGE 
YRYQKVGYWA 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



Y Q I T N K S T 
EGLTLDTS 
QVTFDECG 
EGLTLDTS 



E Y K V I G H W 

L I P W A S PS 

D L V G N Y S I 

L I P W A S P S 



TNQLHLKVE 
AGPLPASRC 
INWHLSPED 
AGPLAASRC 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



DMQWAHR E 
SEPCLQNE 
G S I V F K E V 
SEPCLQNE 



HTHPASVC 
VKSVQPGE 
GYYNVYAK 
VKSVQPGE 



SLPCKPGER 
VCCWLC I PC 
KCERLF INE 
VCCWLC I PC 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



KKTVKGVP 
QPYEYRLD 
E K I L W S G F 
QPYEYRLD 



CCWHC ERC 
EFTCADCG 
SREVPFSN 
EFTCADCG 



EGYNYQVDE 
LGYWPNASL 
CSRDCLAGT 
LGYWPNAS L 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
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SEQ. ID. NO. 31 E T D 
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SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 
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SEQ. ID. NO. 27 
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SEQ. ID. NO. 36 a 

SEQ. ID. NO. 32 a 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CTAATGGA 
CTGCCATC 
CTGCCATC 
ACATTCCC 



GATCCACCC 
ACTGGTGTT 
ACTGGTGTT 
TCTACGATT 



ATTTTCAC 
ATTGGCGG 
ATTGGCGG 
GCTGTGGT 



SEQ. ID. NO. 40 C A A G C C C G A 

SEQ. ID. NO. 46 T t c c t a c a g 

SEQ. ID. NO. 36 t t c c t a c a g 

SEQ. ID. NO. 32 G G c A c c a a c 



caagatttctggcgtc 
tgatgtctccatccag 
tgatgtctccatccag 

TGGCTCAGGCGTCTCC 



SEQ. ID. NO. 40 A T A G G T G C T 

SEQ. ID. NO. 46 gtggccaac 

SEQ. ID. NO. 36 gtggccaac 

SEQ. ID. NO. 32 acggcaGTG 



gcagcaagctccctgt 

ctc TTGAGGCTATTTC 
CTCTTGAGGCTATTTC 
GCAAATCTGCTGGGGC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEC. ID. NO. 36 
SEQ. ID. NO. 32 



ccatcatgg 

AGATCCCAC 
AGATCCCAC 
TCTTCTACA 



TTGCTAAC 
AGATTAGC 
AGATTAGC 
TTCCCCAG 



A TTTTAAG 
TACGCCTC 
TACGCCTC 
GTCACTTA 



SEQ. ID. NO. 40 A C T T T T T A A 

SEQ. ID. NO. 46 T a c c a g t G c 

SEQ. ID. NO. 36 T a c c a g t g c 

SEQ ID. NO. 32 T c c c t c c t c 



SEQ. ID. NO. 40 T A T G C A T C C 

SEQ. ID. NO. 46 T C C C G C T A T 

SEO. ID. NO. 36 t c c c G c T a T 

SEO. ID. NO. 32 A A C A A G A A T 



GATACCTCAAATCAGC 
CAAGCTGACTGACAAG 
CAAGCTGAGTGACAAG 
CAGC AGACTCCTCAGC 



ACAGCCCCAGAGCTAA 
GACTACTTTGCCCGCA 
GACTACTTTGCCCGCA 
CAATTCAAGTCTTTCC 



SEO. ID. NO. 40 G T G A T A A C A 

SEQ. ID. NO. 46 c a g t G c c t c 

SEO. ID. NO. 36 C A G T G C C T c 

SEO. ID. NO. 32 T C C G A A C C A 



CCAGGTATGACTTTTT 
CTGACTTCTTCCAAGC 
CTGACTTC TTCCAAGC 
TCCCCAATGATGAGCA 



SEO. ID. NO. 40 CTCTCCAGTGGTTCCGCCTGACTCC 

SEO. ID. NO. 46 caaggccatggc tgagattctccgc 
SEO. ID. NO. 36 caaggccatggctgagattctccgc 
SEO. ID. NO. 32 ccaggccactgccatggcagacatc 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEO. ID. NO. 36 
SEQ. ID. NO. 32 



ACGCCTGC 
CCTGTTCA 
CCTGTTCA 
CGTGCTTT 



TAGAAACAC 
CCCGTTCTG 
CCCGTTCTG 
TCTCCAGTG 



CTAATGCT 
AGGATGCC 
AGGATGCC 
GCCCAGAT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CGACCAGTG 
CGGGAGCTG 
CGGGAGCTG 
CTTGAGCCC 



ATTATGTT 
CTTGCTGC 
CTTGCTGC 
CTCATCAA 



TGCCAATG 
CAGCCAGC 
CAGCCAGC 
GGAGATTG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGGATGACA 
GCCTCAATG 
GCCTCAATG 
TCCGGCGCA 



TCAGGAGG 
CCAGCTTC 
CCAGCTTC 
ATATCACG 



ATATTGGA 
ACCTGGGT 
ACCTGGGT 
GGCAAGAT 



SEQ. ID. NO. 40 a G c 

SEQ. ID. NO. 46 G G c 

SEQ. ID. NO. 36 G G C 

SEQ. ID. NO. 32 c T G 



AGCAAAAAAACT 
CAGTGATGGTTG 
CACTGATCGTTG 
GCTGGCCAGCGA 



AAACCAAAGT 
GGGGGCCCTG 
GGGGGCCCTG 
GGCC TGGGCC 



SEQ. ID. NO. 40 G G G 

SEQ. ID. NO. 46 C a g 

SEQ. ID. NO. 36 c a g 

SEQ. ID. NO. 32 a g C 



cattttc tctgg 
agtgtcgtggca 
agtctcgtggca 
tcctccctgatc 



ATTGGC TCAG 
GGCAGTGAGG 
GGCAGTGAGG 
GCCATGCCTC 



SEQ. ID. NO. 40 A T A G 

SEQ. ID. NO. 46 c g g c 

SEQ. ID. NO. 36 G G G c 

SEQ. ID. NO. 32 acta 



TTGGGGATCCA 
TGCTGAGGGTG 
TGCTGAGGGTG 
CTTCCACGTGG 



AAATAGCACC 
CTATCACCAT 
CTATCACCAT 
TTGGCGGCAC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGTCTATC 
CGAGCTGG 
CGAGCTGG 
CATTGGAT 



AGCAAGAG 
CCTCCTAC 
CCTCCTAC 
TCGCTCTG 



GAGATTCCA 
CCCATCAGT 
CCCATCAGT 
AAGGCTGGG 



SEQ. ID. NO. 40 gaaggggc tgtgacaattttgccca 

SEQ. ID. NO. 46 gactttgcctcctacttccagagcc 

SEQ. ID. NO. 36 gactttgcctcctacttccagagcc 

SEQ. ID. NO. 32 cagatcccaggcttccgggaattcc 
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SEQ. ID. NO. 40 aacgaccatcaattgatcgatttca 

SEQ. ID. NO. 46 TGGACCCT7GGAACAACAGCCGCAA 

SEQ. ID. NO. 36 T G G a c c c t TGGaaCAACAGCCGGAA 

SEQ. ID. NO. 32 tgaagaaggtccatcccaggaagtc 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TCGaTACT 

cccctggt 
cccctggt 
tgtccaca 



ttagaagc 
tccgtgaa 
tccgtgaa 
atggtttt 



cgaactctt 
ttctgggag 
ttctgggag 

GCCAAGGaG 



SEQ. ID. NO. 40 gccaataatccaacaaatgtctggt 

SEQ. ID. NO. 46 cagaccttccgctgcaccttcccgc 

SEQ. ID. NO. 36 cagaggttccgctgcagcttccggc 

SEQ. ID. NO. 32 ttttgggaagaaacatttaactgcc 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 35 
SEQ. ID. NO. 32 



ttgcagaa 
agcgagac 
agcgagac 
acctccaa 



ttctgggag 
tgcgcagcc 
tgcgcagcc 

GAAGGTUCA 



GAGAATTT 
CACTCTCT 
CACTCTCT 
A A A G G A C C 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGGCTGCA 
CCGGGCTG 
CCGGGCTG 
TTTACCTG 



AGTTAGGA 
TGCCCTTT 
TGCCCTTT 
TGGACACC 



TCACATCGG 
GAGCAGGAG 
GAGCAGGAG 
TTTCTGAGA 



SEQ. ID. NO. 40 A A A A G G A A C 

SEQ. ID. NO. 46 T c c a a g a t c 

SEQ. ID. NO. 36 t c c a a g a t c 

SEQ. ID. NO. 32 c G t c a c g a a 



agtcatataaacaaat 
atgtttgtgctcaatg 
atgtttgtggtcaatg 
gaaagtggcgacaggt 



SEQ. ID. NO. 40 g c a c a g g g c 

SEQ. ID. NO. 46 c a c t g t a c g 

SEQ. ID. NO. 36 c a g t g t a c g 

SEQ. ID. NO. 32 ttagcaaca 



tcgagcgaattgctcg 
ccatggcccatgcgct 
ccatggcccatgcgct 
gctcgacagccttccg 



SEQ. ID. NO. 40 ggattcatcttatgaacaggaagga 

SEQ. ID. NO. 46 ccacaacatgcaccgtgccctctgc 

SEQ. ID. NO. 36 ccacaacatgcaccgtgccctctgc 

SEQ. ID. NO. 32 acccctctgtacacgggatgacaac 
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CTCCGCCGCAGCAACCTC 
TCCA TCAGCAGCAAGAGC 
TCCATCAGCAGCAAGAGC 
GTGGTTAGCCACCGGGCA 



AGCGGTCCAGCAGCCTTG 
AACACCCATTCCCACAGC 
AAGACCCATTCCCACAGC 
GCCGCTTTGGCaCTGCTG 



CACGGGATCCACCCCC7C 
GCAGAAGCAGCACCAGCC 
GCACAAGCAGCAGCACCC 
GGCCAGCTCCAGCCTTGG 



ATCAGCAGCAAGAGCAAC 
C TAACCCAGCAAGAGCAG 
C TAACCCAGCAAGAGCAG 
TC TGGC TCCCAGTTTGTC 



ACCCATTCCCACAGCCCG 
AGCCCCTGACCCTCCCAC 
AGCCCCTGACCCTCCCAC 
TTTGCAATGGCCGTCACG 



GAAGCAGCAGCAGCCGCT 
ACGATCTCAGCAGCAGCC 
ACGATCTCAGCAGCAGCC 
C TCGACAACGTCATCGC t 



ACCCAGCAAGAGCAGCAG 
AAGCAGAAGGTCATCTTT 
AAGCAGAAGGTCATCTTT 
CTGGAGTCCATCATGCCG 



CCCTGACCCTCCCACAGC 
CCACOGTCACCTTCTCAC 
GCACGGTCACCTTCTCAC 
TGAGCGAGGAGCCCAAGC 
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SEQ. ID. NO. 40 A G c 

SEQ. ID. NO. 46 T c a 

SEO. ID, NO. 36 t G a 

SEQ. ID. NO. 32 a a g 



aacgatctcag 

GCTTTGaTGAG 
GCTTTGaTGAG 
CCCGGCGGATC 



CAGCAGCCCAG 
CCTCAGAAGAA 
CC TCAGAAGAA 
AACGACGAGAT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ATGCAAGC 
CCCCATGG 
CGCCATGG 
CGAGCGGC 



AGAAGGTC 
CCCACGGC 
CCCACGGG 
AGCTCCCC 



ATC TTTGGC 
AATTCTACG 
AATTC TACG 
AGGGACAAG 



SEQ. ID. NO. 40 a G 

SEQ. ID. NO. 46 c a 

SEQ. ID. NO. 36 c a 

SEQ. ID. NO. 32 c G 



CGGCACGGTCAC 

ccagaactccct 
ccagaactccct 
ggacgcccgccg 



CTTCTCACTGA 
GGAGGCCCAGA 
GGAGGCCCAGA 
GGAGCTCAAGC 



SEO. /D. NO. 40 G c 

SEQ. /D. A/O. 46 a a 

SEQ. /D. NO. 36 a a 

SEQ. /D. A/O. 32 T G 



TTTGATGAGCCT 
AGCAGCGATACG 
AGCAGCCATACG 
C TGC TGCTCGGG 



CAGAAGAACGC 
CTGACCCGACA 
CTGACCCGACA 
ACAGGAGAGAG 



SEQ. ID. NO. 40 C a 

SEQ. ID. A/O. 46 c c 

SEQ. /D. /VO. 36 c c 

SEQ. /D. A/O. 32 T G 



TGGCCCACGGGA 
AGCCATTACTCG 
AGCCATTAC tcc 
GCAAGAGTACGT 



ATTCTACGCAC 
CGCTCCAGTGC 
CGC TGCAGTGC 
TTATCAAGCAG 



SEQ. /D. NO. 40 c a 

SEQ. /D. A/O. 46 G G 

SEQ. /D. /VO. 36 G G 

SEQ. ID. NO. 32 a t 



gaac tccctgga 
ggaaacggactt 
ggaaaccgactt 
gagaatcatcca 



GGCCCAGAAAA 
AGATCTGACCG 
AGATCTGACCG 
TGGGTCAGGA t 



SEQ. ID. NO. 40 G c 

SEQ. /D. A/O. 46 T C 

SEQ. /D. A/O. 36 T C 

SEQ. ID. NO. 32 a c 



AGCGATACGCTG 
CAGGAAACAGGT 
CAGGAAACAGGT 
TCTGATGAAGAT 



ACCCGACACCA 
CTGCAAGGACC 
CTGCAAGGACC 
AAAAGGGGCTT 



SEQ. /D. NO. 40 G C 

SEQ. /D. A/O. 46 T G 

SEQ. /D. A/O. 36 T G 

SEQ. /D. /VO. 32 c a 



CATTACTCCCGC 
TGGGTGGAGACC 
TGGCTGCAGACC 

CCAAGC tggtgt 
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tgcagtgcggg 
agcggccagag 
agcg. gccagag 
atcagaacatc 
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SEQ. ID. NO. 40 G a a a 

SEQ. ID. NO. 46 c T c G 

SEQ. ID. NO. 36 c T G G 

SEQ. /D. A/O. 32 t T c a 



CGGACTTAGA 
AGGACCCTGA 
AGGACCCTGA 
CGCCCATCCA 



TCTGACCGTCC 
AGAGTTGTCCC 
aGAGTTGTCCC 
GGCCATGATCA 



SEQ. ID. NO. 40 a G G 

SEQ. /D. A/O. 45 c a G 

SEO. /D. NO. 36 c a G 

SEQ. /D. A/O. 32 G a G 



AAACAGGTCTG 
CACTTGTAGTG 
CACTTGTAGTG 
CCATGGACACA 



CAAGGACCTGT 
TCCAGTTCACA 
TCCACTTCACA 
CTCAAGATCCC 



SEQ. ID. NO. 40 G G G 

SEQ. ID. NO. 46 G a g 

SEO. ID. NO. 36 gag 

SEO. /D. A/O. 32* ata 



tggagaccagc 
ctttgtcatca 
ctttgtcatca 
caagtatgagc 



ggccacaggtg 
gtggtggaggc 
gtggtggacgc 
acaataaggc t 



SEQ. ID. NO. 40 
SEQ. ID. NO, 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



gaggaccc 
agcactgt 
agcactgt 
catgcaca 



TGAAGAGT 
TACAGAAA 
TACAGAAA 
A TTAGTTC 



TGTCCCCAG 
ACGTACTGA 
ACGTAGTGA 
GAGAAGTTG 



SEO. ID. NO. 40 C AC 

SEQ. ID. NO. 46 ATT 

SEQ. ID. NO. 36 a t t 

SEQ. ID. NO. 32 a t g 



ttgtactctcc 
cagcggccgcc 
caatgactctg 
tggagaaggtg 



agttcacagac 
atgactctgga 
gagtccatcat 
tctgcttttga 



SEQ. ID. NO. 40 C t T 

SEQ. /a A/O. 46 G t c 

SEQ. /D. A/O. 36 G G C 

SEQ. /D. NO. 32 G a a 



tgtcatcagtcg 
catcatgccctg 
gtgctccctgag 
tccatatgtaga 



tcgagccagc 
ctgcctcacc 
cgaggaggcc 
tgcaataaag 



SEQ. ID. NO. 40 a C t g 

SEQ. /O. A/O. 46 G a G G 

SEQ. ID. NO. 36 a a g g 

SEQ. /D. NO. 32 a G t t 



ttacagaaaa 
aggccaagga 
aagcccggcg 
tatggaa tga 



cgtagtgaatt 
agcccggcgga 
gatcaacgacg 
tcctggaatcc 



SEQ. ID. NO. 40 C a 

SEQ. /D. A/O. 46 tcaacgacgaGatcgagcggcagct 

SEQ. /D. A/O. 36 agatcgagcggcacctccccagcga 

SEQ. /D. A/O. 32 aggaatgctatgatagacgacgaga 
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SEQ. 


ID. 


NO. 40 
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AAGCAGATGAGAATCAT 
ATCCCATACAAGTATGA 
AAGTATGAGCACAATAA 
TTTGAAAATGTCACCTC 



SEQ. ID. NO. 40 c C a 

SEQ. ID. NO. 46 G C a 

SEQ. ID. NO. 36 c G c 

SEQ. /a A/0. 32 tat 
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TACTCTGATGAA 
CATGCACAATTA 
TTAGTTCCAGAA 
GTAGCGCTTAGT 
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GGGCTTCA 
AGTTGATG 
GGAGAAGG 
TCAAGTTC 



CCAAGCTCG 
TGCAGAAGG 
TGTCTGCTT 
TCGTGGAGT 



SEQ. ID. NO. 40 T G T 

SEQ. ID. NO. 46 T G T 

SEQ. ID. NO. 36 T T G 

SEQ. ID. NO. 32 c a g 



ATCAGAACATC 
CTGCTTTTGAG 
AGAATCCATAT 
ACAATGAGAAC 



TTCACGGCCAT 
AATCCATATGT 
CTAGATGCAAT 
CGAATGGAGGA 



SEQ. ID. NO. 40 g c a 

SEQ. ID. NO. 46 a g a 

SEQ. ID. NO. 36 a a a 

SEQ. ID. NO. 32 a a g 



ggccatgatc 
tgcaataaag 
gagtttatgg 
caaggctctc 



agagccatggac 
agtttatggaat 
aatgatcctgga 
tttagaacaatt 



SEQ. ID. NO. 40 a c a 

SEQ. ID. NO. 46 gat 

SEQ. ID. NO. 36 a t c 

SEQ. ID. NO. 32 a t c 



ctcaagatccc 
cctggaatcca 
caggaatgcta 
acatacccctg 



atacaagtatg 
ggaatgctatg 
tgatagacgac 
gttccagaact 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ, ID. NO. 32 



ACCACAAT 
ATAGACGA 
GACAATAT 
CCTCGGTT 



AAGGCTCA 
CGAGAATA 
CAATTATC 
ATTCTGTT 



TGCACAATT 
TCAATTATC 
TCACTCTAC 
CTTAAACAA 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GTGTCTGC 
GACTTGGA 
CGCGTAGC 
ATGTATTC 



TTTTGAGA 
CCGCGTAG 
TGACCCTG 
CCATCTAG 



ATCCATATG 
C TGACCCTG 
CCTACCTGC 
TCGACTACT 



SEQ. ID. NO. 40 TAGATGCAA 

SEQ. ID. NO. 46 CCTACCTGC 

SEQ. ID. NO. 36 ctacgcaac 

SEQ. ID. NO. 32 tcccagaat 



taaagagtttatggaa 
ctacgcaacaagatgt 
aagatgtgcttagagt 
atgatggaccccagag 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



tgatcctg 
gcttagag 
tcgagtcc 
agatgccc 



gaatccagg 
ttcgagtcc 
ccaccacag 
aggcagccc 



aatgctat 
ccaccaca 
ggatcatc 
gagaattc 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



gatagacga 
gggatcatc 
gaatacccc 
attctgaag 



cgagaata 
gaataccc 
tttgactt 
atgttcgt 



tcaattat 
ctttgact 
acaaagtg 

GGACCTGA 



SEQ. ID. NO. 40 c T G 

SEQ. ID. NO. 46 t a c 

SEQ. ID. NO. 36 T c a 

SEQ. ID. NO. 32 a C c 



ACTCTACCAAA 
AAAGTGTCATT 
TTTTCAGAATG 
CAGACAGTGAC 



TACTATCTTAA 
TTCAGAATGGT 
GTCGATGTAGG 
AAAATTATCTA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGACTTGGA 
CGATGTAGG 
GGGCCAAAG 
CTCCCACTT 



CCGCGTAG 
GGGCCAAA 
GTCAGAGA 
CACGTGCG 



CTGACCCT 
GGTCAGAG 
GAAGAAAA 
CCACAGAC 



SEQ. ID. NO. 40 GCC TACC TGCC TACGCAACAAGATG 

SEQ. ID. NO. 46 agaagaaaatggatacactgctttg 

SEQ. ID. NO. 36 tggatacactgctttgaaaatgtca 

SEQ. ID. NO. 32 accgagaatatccgctttgtctttg 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



tgc ttagag 

AAAATGTCA 
CCTCTATCA 
CTGCCGTCA 



TTCGAGTC 
CCTCTATC 
TGTTTCTA 
ACGACACC 



CCCACCAC 
ATGTTTCT 
GTAGCGCT 
ATCCTCCA 
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SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



agggatcatccaatacccctttgac 
agtagcgcttagtgaatatcatcaa 
tagtgaatatgatcaag ttc tcgtg 
gttgaacctgaaggactocgg7c70 



ttacaaagtgtcattttcaoaatgc 
cttgtcgtcgagtgacacaatgaga 
gagtcagacaatgagaaccgaatgg 

T T C T A A 



tcgatctagggccgcaaacctcaca 
accgaatcgaggaaagcaaggc tct 
aggaaagcaaggctctc tttagaac 



gagaagaaaatggatacactgcttt 
ctttagaacaattatcacatacccc 
aattatcacatacccctggttccag 



caaaatgtcacctctatcatgtttc 
tggttccagaactcctcggttattc 
aac tcctcggttattctgttc ttaa 



tactagcgcttagtgaatatcatca 
tgttcttaaacaagaaagatcttct 
acaagaaagatc ttctagaggagaa 



acttctcgtggagtcagacaatgac 
agaggagaaaatcatgtattcccat 
aatcatgtattcccatctagtcgac 



aaccgaatggaggaaagcaagcc tc 
ctagtcgactacttcccagaatatg 
tacttcccagaatatgatggacccc 
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SEQ. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEO. ID. NO. 46 
SEO. ID. NO. 36 
SEO. ID. NO. 32 



SEO. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TCTTTAGAACAATTATCACATACCC 
ATGGACCCCAGAGAGATGCCCAGGC 
AGAGAGATGCCCAGGCAGCCCGAGA 



CTGGTTCCAGAACTCCTCGGTTATT 
AGCCCGAGAATTCATTC TGAAGATG 
ATTCATTC TGAAGATGTTCGTGGAC 



CTGTTCTTAAACAAGAAAGATC ttc 
TTCGTGGACCTGAACCCAGAGAGTG 
CTGAACCCAGACAGTGACAAAATTA 



TAGAGGACAAAATCATGTATTCCCA 
ACAAAATTATCTACTCCCACTTCAC 
TCTACTCCCACTTCACG TGCGCCAC 



TCTAGTCGACTACTTCCCAGAATAT 
GTGCGCCACAGACACCCAGAATATC 
AGACACCGAGAATATCCGCTTTGTC 



GATGGACCCCAGAGAGATGCCCAGC 
CGC TTTGTC TTTGC TGCCGTCAAGG 
TTTGCTCCCGTCAAGGACACCATCC 



CAGCCCGAGAATTCATTC TGAAGAT 
ACACCATCCTCCAGTTGAACCTGAA 
TCCAGTTGAACCTGAAGGACTGCGG 



GTTCGTGGACCTGAACCCAGACAGT 
GGACTGCGG TC TGTTCTAATTG TGC 
TCTGTTCTAA 
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SEQ. ID. NO. 40 GACAAAATTATCTACTCCCACTTCA 

SEQ. ID. NO. 46 ctcctagacacccgccctgcccttc 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 cgtgcgccacagacaccgagaatat 
SEQ. ID. NO. 46 c c t g g t 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 CCGCTTTGTCTTTGCTGCCGTCAAG 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 gacaccatcctccag ttgaacc tga 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 aggactgcggtctgttctaa 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



FIG. 1 1 v. 
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ClustalW Formatted Alignments 



SEQ. ID. NO. 41 MVCEGKRSA 

SEQ. ID. NO. 47 mgsllalpa 
SEQ. ID. NO. 37 mgsllalpa 
SEQ. ID. NO. 33 mafysccwv 



SCPCFFLLTAKFYWIL 
LLLLWGAVAECPAKKV 
LL L LWGAVA EG PAKKV 
LLALTWHTSAYGPDQR 



SEQ. ID. NO. 41 TMMQRTHS 

SEQ. ID. NO. 47 ltlegdlv 

SEQ. ID. NO. 37 ltlegdlv 

SEQ. ID. NO. 33 a q k k G D I 1 



QEYAHSIRVDGD1ILGC 
LGGLFPVHQKGGPAEDC 
LGGLFPVHQKGGPAEDC 
LGGLFP IHFGVAAKDQD 



SEQ. ID. NO. 41 LFPVHAKC 

SEQ. ID. NO. 47 cpvnehrg 

SEQ. ID. NO. 37 cpvnehrg 

SEQ. ID. NO. 33 lksrpesv 



ergvpcgelkkekgihr 
i qrleamlfaldr i nrd 

IQRLEAMLFALDRINRD 
EC I RYNFRGFRWLQAMI 



SEQ. ID. NO. 41 leamlyai 

SEQ. ID. NO. 47 phllpgvr 

SEQ. ID. NO. 37 phllpgvr 

SEQ. ID. NO. 33 f a i e e i n s 



DQ I NKDPDLLSN 1 TLGV 
LGAHI LDSCSKDTHALE 
LGAH I LDSCSKDTHALE 
SPALLPNLTLGYR I FDT 



SEQ. ID. NO. 41 RILDTCSR 

SEQ. ID. NO. 47 Qaldfvra 

SEQ. ID. NO. 37 qaldfvra 

SEQ. ID. NO. 33 cntvskal 



dtyaleqsltfvqal I E 

SLSRGADGSRHICPDGS 
SLSRGADGSRHICPDGS 
EATLS F V A Q N K I DS LNL 



SEQ. ID. NO. 41 K D A S D V K C 

SEQ. ID. NO. 47 yathgdap 

SEQ. ID. NO. 37 yathgdap 

SEQ. ID. NO. 33 defcncse 



ANGDPP I FTKPDKI SGV 
TAI TGVIGGSYSDVS IQ 
T A I TGVIGGSYSDVS IQ 
HIPSTIAVVGATGSGVS 



SEQ. ID. NO. 41 igaaassv 

SEQ. ID. NO. 47 vanllrlf 

SEQ. ID. NO. 37 vanllrlf 

SEQ. ID. NO. 33 t a v a n l l g 



S IMVANI LRLFKI PQI S 
QI PQI SYASTSAKLSDK 
QI PQI SYASTSAKLSDK 
LFYI PQVSYASSSRLLS 



SEQ. ID. NO. 41 yastapel 

SEQ. ID. NO. 47 srydyfar 

SEQ. ID. NO. 37 SRYDYFAR 

SEQ. ID. NO. 33 nknqfksf 



SDNTRYDFFSRVVP PDS 
TVPPDFFQAKAMAEILR 
TVPPDFFQAKAMAEILR 
LRTI PNDEHQATAMADI 



FIG. 12a. 
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SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



YQAQAMVD 1 
FFNWTYVST 
F F N W T Y V S T 
I EYFRWNWV 



VTALGWNY 
YASEGDYG 
VASEGDYG 
G T 1 A A D D D 



VSTLASEG 
E T G 1 E A F E 
E T C 1 E A F E 
Y G R P G I E K 



SEQ. ID. NO. 41 N Y G E S G V E 

SEQ. ID. NO. 47 leararni 

SEQ. ID. NO. 37 L E a r a r N I 

SEO. ID. NO. 33 freeaeer 



AFTQISREIGGVCIAQS 
CVATSEKVGRAMSRAAF 
CVATSEKVGRAMSRAAF 
DICIDFSELI SQYSDEE 



SEO. /D. A/O. 47 
SEQ /D. A/O. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



Q K I P R £ P R 
EGVVRALL 
EGVVRALL 
E I Q H V V E V 



P G £ F E K I I 
QKPSARVA 
QKPSARVA 
1 Q N S T A K V 



KRLLETPNA 
VLFTRSEDA 
VLFTRSEDA 
IVVFSSGPD 



SEQ. /D. NO. 41 RAV1MFAN 

SEQ. ID. NO. 47 RELLaasq 

SEQ. ID. NO. 37 rellaasq 

SEQ. ID. NO. 33 L E P L I K E I 



edd1rrileaakklnqs 
r lnas ftwvasdgwgal 
r lnasftwvasdgwgal 

VRRNITGKIWLASEAWA 



SEQ. ID. NO. 41 o H f 

SEQ. ID. NO. 47 E S v 

SEQ. ID. NO. 37 E s v 

SEQ. ID. NO. 33 s s s 



L W I GSDSWGSK I 
VAGSEGAAEGA1 
VAGS EGAAEGA 1 
LIAMPQYFHVVG 



APVYQQEEIA 
TIELASYPIS 
Tl ELASYP1 S 
GTIGFALKAG 



SEQ. ID. NO. 41 E G A V T ] L P 

SEQ. ID. NO. 47 DFASYFQS 

SEQ. ID. NO. 37 dfasyfqs 

SEQ. ID. NO. 33 Q I PGFREF 



KRAS 1 DGFDRYFRSRTL 
LDPWNNSRNPWFREFWE 
LDPWNNSRNPWFREFWE 
LKKVHPRKSVHNGFAKE 



SEQ. ID. NO. 41 ANN 

SEQ. ID. NO. 47 Q R F 

SEO. /D. NO. 37 Q R F 

SEO. /D. NO. 33 F w E 



RRNVWFAEFWEE 
RCSFRQRDCAAH 
RCSFRQRDCAAH 
ETFNCHLQEGAK 



NFGCKLGSHG 
SLRAVPFEQE 
S LRAVPFEQE 
GP LPVDTFLR 



SEQ. ID. NO. 41 K R N S 

SEO. /D. NO. 47 SKIM 

SEQ. ID. NO. 37 skim 

SEO. ID. NO. 33 GHEE 



H I KKCTGLER I 
FVVNAVYAMAH 
FVVNAVYAMAH 
SGDRFSNSSTA 

FIG. 12b. 



ARDSSYEQEG 
ALHNMHRALC 
ALHNMHRALC 
FRPLCTCDEN 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT/US99/07333 



87/111 



SEQ. ID. NO. 41 


K 


V 


Q 


F 


V 


I 


D 


A 


V 


Y 


s 


M 


A 


Y 


A 


L 


H 


N 


M 


H 


K 


D 


L 


c 


P 


SEQ. ID. NO. 47 


P 


N 


T 


T 


R 


L 


C 


D 


A M 


R 


P 


V 


N 


G 


R 


R 


T 

L 


I 


K 


D 


F 


V 


L 


N 


SEQ. ID. NO. 37 


P 


N 


T 


T 


R 


L 


C 


D 


A 


M 


R 


P 


V 


N 


G 


R 


R 


L 


Y 


K 


D 


F 


V 


L 


N 


SEQ. ID. NO. 33 


I 


S 


S 


V 


E 


T 


P 


Y 


I 


D 


Y 


T 


H 


L 


R 


I 


S 


Y 


N 


V 


Y 


T 


A 


V 


Y 


SEQ. ID. NO. 41 


G 


Y 


I 


G 


L 


C 


P 


R 


M 


S 


T 


I 


D 


G 


K 


E 


L 


L 


G 


Y 


I 


R 


A 


V 


N 


SEQ. ID. NO. 47 


V 


K 


F 


D 


A 


P 


F 


R 


P 


A 


D 


T 


H 


N 


E 


V 


R 


F 


D 


R 


F 


G 


D 


G 


I 


SEQ. ID. NO. 37 


V 


K 


F 


D 


A 


P 


F 


R 


P 


A 


D 


T 


H 


N 


E 


V 


R 


F 


D 


R 


F 


G 


D 


G 


I 


SEQ. ID. NO. 33 


s 


I 


A 


H 


A 


L Q D 


] 


Y 


T 


C 


L 


P 


G 


R 


G 


L 


F 


T 


N 


G 


S 


C 


A 


SEQ. ID. NO. 41 


F 


N 


G 


S 


A 


G 


T 


P 


V 


T 


F 


N 


E 


N 


G 


D 


A 


P 


G 


R 


Y 


D 


I 


F 


Q 


SEQ. ID. NO. 47 


G 


R 


Y 


N 


I 


F 


T 


Y 


L 


R 


A 


G 


S 


G 


R 


Y 


R 


Y 


Q 


K 


V 


G 


Y 


W 


A 


SEQ. ID. NO. 37 


G 


R 


Y 


N 


1 


F 


T 


Y 


L 


R 


A 


G 


S 


G 


R 


Y 


R 


Y 


0 


K 


V 


G 


Y 


w 


A 


SEQ. ID. NO. 33 


D 


I 


K 


K 


V 


E 


A W Q 


V 


L 


K 


H 


L 


R 


H 


L 


N 


F 


T 


N 


N 


M 


G 


E 


SEQ. ID. NO. 41 


Y 


Q 


I 


T 


N 


K 


S 


T 


E 


Y 


K 


V 


I 


G 


H 


W 


T 


N Q 


L 


H 


L 


K 


V 


E 


SEQ. ID. NO. 47 


E 


G 


L 


T 


L 


D 


T 


S 


L 


1 


P 


W A 


S 


P 


S 


A 


G 


P 


L 


P 


A 


S 


R 


C 


SEQ. ID. NO. 37 


E 


G 


L 


T 


L 


D 


T 


S 


L 


I 


P 


W A 


S 


P 


s 


A 


G 


P 


L 


P 


A 


S 


R 


C 


SEQ. ID. NO. 33 


Q 


V 


T 


F 


D 


E 


C 


G 


D 


L 


V 


G 


N 


Y 


S 


I 


I 


N 


W 


H 


L 


S 


P 


E 


D 


SEQ. ID. NO. 41 


D M Q 


W 


A 


H 


R 


E 


H 


T 


H 


P 


A 


S 


V 


c 


S 


L 


P 


C 


K 


P 


G 


£ 


R 


SEQ. ID. NO. 47 


S 


E 


P 


C 


L 


Q N 


E 


V 


K 


S 


V 


Q 


P 


G 


£ 


V 


C 


c 


W 


L 


c 


1 


P 


C 


SEQ. ID. NO. 37 


S 


E 


P 


c 


L 


Q N 


E 


V 


K 


S 


V 


Q 


P 


G 


E 


V 


C 


c 


W 


L 


c 


I 


P 


c 


SEQ. ID. NO. 33 


G 


S 


1 


V 


F 


K 


E 


V 


G 


Y 


Y 


N 


V 


Y 


A 


K 


K 


G 


E 


R 


L 


r 


1 


N 


E 


SEQ. ID. NO. 41 


K 


K 


T 


V 


K 


G 


V 


P 


C 


C 


W 


H 


c 


E 


R 


C 


E 


G 


Y 


N 


Y 


Q 


V 


D 


E 


SEQ. ID. NO. 47 


Q 


P 


Y 


E 


Y 


R 


L 


D 


E 


F 


T 


C 


A 


D 


C 


G 


L 


G 


Y 


W 


P 


N 


A 


S 


L 


SEQ. ID. NO. 37 


Q 


P 


Y 


E 


Y 


R 


L 


D 


E 


F 


T 


C 


A 


D 


C 


G 


L 


G 


Y 


W 


P 


N 


A 


S 


L 


SEQ. ID. NO. 33 


E 


K 


I 


L 


W 


S 


G 


F 


S 


R 


E 


V 


P 


F 


S 


N 


C 


S 


R 


D 


C 


L 


A 


G 


T 


SEQ. ID. NO. 41 


L 


S 


C 


E 


L 


C 


P 


L 


D 


Q 


R 


p 


N M 


N 


R 


T 


G 


C 


Q 


L 


I 


P 


I 


I 


SEQ. ID. NO. 47 


T 


G 


C 


F 


E 


L 


P 


Q 


E 


Y 


I 


R 


W G 


D 


A 


W 


A 


V 


G 


P 


V 


T 


I 


A 


SEQ. ID. NO. 37 


T 


G 


c 


F 


E 


L 


P 


Q 


E 


Y 


I 


R 


W G 


D 


A 


w 


A 


V 


G 


P 


V 


T 


I 


A 


SEQ. ID. NO. 33 


R 


K 


G 


I 


I 


E 


G 


E 


P 


T 


C 


C 


F 


E 


C 


V 


E 


C 


p 


D 


G 


E 


Y 


S 


D 


SEQ. ID. NO. 41 


K 


L 


E 


W 


H 


S 


P 


W 


A 


V 


V 


P 


V 


F 


V 


A 


I 


L 


G 


I 


I 


A 


T 


T 


F 


SEQ. ID. NO. 47 


C 


L 


G 


A 


L 


A 


T 


L 


F 


V 


L 


G 


V 


F 


V 


R 


H 


N 


A 


T 


P 


V 


V 


K 


A 


SEQ. ID. NO. 37 


C 


L 


G 


A 


L 


A 


T 


L 


F 


V 


L 


G 


V 


F 


V 


R 


H 


N 


A 


T 


P 


V 


V 


K 


A 


SEQ. ID. NO. 33 


E 


T 


D 


A 


S 


A 


C 


N 


K 


c 


P 


D 


D 


F 


w 


S 


N 


E 


N 


H 


T 


s 


c 


F 


E 
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SEQ. ID. NO. 41 v i v 

SEQ. ID. NO. 47 s C R 

SEQ. ID. NO. 37 scr 

SEO. ID. NO. 33 L P Q 



TFVRYNDTP1VR 
E L C V I LLGGVFL 
ELCY I LLGGVFL 
EY I RWGDAWAVG 



ASGRELSYVL 
CYCMTF I F 1 A 
CYCMTFIF1A 
PVTIACLGAL 



SEO. ID. NO. 41 l T G 

SEO. /D. NO. 47 k P s 

SEO. /D. A/O. 37 kps 

SEO. /D. WO. 33 a T L 



1 FLCYS I TFLMI 
TAVCTLRR LGLG 
TAVCTLRR LGLG 
FVLGVFVRHNAT 



AAPDT1 ICSF 
TAFSVCYSAL 
TAFSVCYSAL 
PVVKASGREL 



SEO. ID. NO. 41 R R V 

SEO. ID. NO. 47 L t k 

SEO. ID. NO. 37 L T K 

SEO. ID. NO. 33 c Y I 



FLGLGMC F S YAA 
TNRIARI FGGAR 
TNRIARIFGGAR 
LLGGVFLCYCMT 



LLTKTNR I H R 
EGAQRPRF I S 
EGAQRPRF I S 
FIFIAKPSTA 



SEO. ID. NO. 41 
SEO. ID. NO. 47 
SEO. ID. NO. 37 
SEO. ID. NO. 33 



I F E Q G K K S 
P A S Q V A I C 
P A S Q V A I C 
VCTLRRLG 



V T A P K F I S 
L A L I S G Q L 
L A L I S G Q L 
LGTAFSVC 



PASQLVITF 
L I VVAWLVV 
L I VVAWLVV 
YSALLTKTN 



SEO. ID. NO. 41 S L I 

SEO. ID. NO. 47 E a P 

SEO. ID. NO. 37 E a P 

SEQ. ID. NO. 33 R I a 



SVQLLGVFVWF 
GTCKETAP ERR 
GTGKETA P ERR 
R I FGGAR EGAQ 



VVDPPHI I ] D Y 
EVVTLRCNHRD 
E V V T L R C N H R D 
RPRFISPASQV 



SEO. ID. NO. 41 G E Q 

SEO. ID. NO. 47 asm 

SEQ. ID. NO. 37 asm 

SEQ. ID. NO. 33 a i c 



RTLDP EKARG 
LGSLAYNVLL 
LGSLAYNVLL 
LALISGQLLI 



VLKCDISDLSLI 
I ALCTLYAFKTR 
1ALCTLYAFKTR 
VVAWLVVEAPGT 



SEQ. ID. NO. 41 c s L 

SEQ. ID. NO. 47 K c P 

SEO. /O. A/O. 37 K c P 

SEO. /D. A/O. 33 G k E 



GYS I LLMVTC 
ENFNEAKF I G 
ENFNEAKF I G 
TAPERREVVT 



TVYA I KTRGV P E 
FTMYTTCI I W L A 
FTMYTTC1 I W L A 
LRCN HRDASMLG 



SEQ. ID. NO. 41 
SEO. ID. NO. 47 
SEO. ID. NO. 37 
SEO. ID. NO. 33 



T F N E A K P I 

F L P I F Y V T 

F L P I F Y V T 

S LAYNVLL 



GFTMYTTC 
SSDYRVQT 
S SDYRVQT 
I A L C T L Y A 



I I W L A F I P I 
TTMCVSV5 L 
TTMCVSVSL 
FNTRKCPEN 



FIG. I 2d. 
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SEQ. ID. NO. 41 


F 


F 


G 


T 


A 


Q 


S 


A 


E 


K 


M 


Y 


] 


Q 


T 


T 


T 


T_ 


T 


V 


S 


M 


S 


L 


S 


SEQ. ID. NO. 47 


S 


G 


S 


V 


V 


L 


G 


C 


L 


F 


A 


P 


K 


L 


H 


I 


I 


L 


F 


Q 


P 


Q 


K 


N 


T 


SEQ. ID. NO. 37 


s 


G 


S 


V 


V 


L 


G 


C 


L 


F 


A 


P 


K 


L 


H 


I 


I 


L 




Q 


P 


Q 


K 


N 


T 


SEQ. ID. NO. 33 


F 


N 


E 


A 


K 


F 


I 


G 


F 


T 


M 


Y 


T 


T 


C 


I 


1 


W 


L 


A 


L 


L 


P 


I 


F 


SEQ. ID. NO. 41 


A 


S 


V 


S 


L 


G 


M 


L 


Y 


M 


P 


K 


V 


Y 


I 


1 


1 


F 


H 


P 


E 


Q 


N 


T 


1 


SEQ. ID. NO. 47 


I 


E 


E 


V 


R 


C 


S 


T 


A 


A 


H 


A 


F 


K 


V 


A 


A 


R 


A 


T 


L 


R 


R 


S 


N 


SEQ. ID. NO. 37 


I 
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SEQ. ID. NO. 44 tccgaacgcacccatc.agccacact 
SEQ. ID. NO. 42 ggtacgagccttcttggtgggagca 



SEQ. ID. NO. 44 ccacaaccctacccgcgtgaaactc 
SEQ. ID. NO. 42 ggtgcacacggaagccaactcatcc 



SEQ. ID. NO. 44 tttgaaaagtgcggctggaagaaga 
SEQ. ID. NO. 42 cgctccctccggaagaatctgcttg 



SEQ. ID. NO. 44 ttgctaccatccagcagaccactga 
SEQ. ID. NO. 42 ctgccatggagggctacattggcct 



FIG. 13c. 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEO. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ, ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



G G TCTTCAC TTCGACTC TGGACGAC 
GGATTTCGAGCCCCTGAGCTCCAAG 



CTGGAGGAACGAGTGAAGGAGGCTG 
CAGATCAAGACCATCTCAGGAAAGA 



GAATTGAGATTACTTTCCGCCAGAG 
CTCCACAGCAGTATGAGAGAGAGTA 



TTTCTTCTCAGATCCAGCTGTGCCC 
CAACAACAAGCGGTCAGGCGTGGGG 



GTCAAAAACCTGAAGCGCCAGGATG 
CCCAGCAAG TTCCACGG G TACGCC t 



cccgaatcatcgtgggac ttttcta 
acgatggcatc tgggtcatcgccaa 



TGAGACTGAAGCCCGGAAAGTTTTT 
GACACTGCAGAGGGCCATGGAGACA 



TGTGAGGTGTACAAGGAGCCTCTCT 
CTGCATGCCAGCAGCCGGCACCAGC 



TTGGGAAGAAGTACGTC TGGTTCCT 
GGATCCAGGAC TTCAAC TACACGGA 



CATTGGGTGGTATGCTGACAATTGG 
CCACACGCTGGGCAGGATCATCCTC 



TTCAAGATC tacgaccc ttctatca 

AATGCCATGAACGAGACCAAC TTCT 



ACTGCACAGTGGATGAGATCACTGA 
TCGGGGTCACGGGTCAAGTTG tatt 



GGCGGTGGAGGGCCACATCACAACT 
CCGGAATGGGGAGAGAATGCGGACC 
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SEO. ID. NO. 44 gagattgtcatcctgaatcctgcca 
SEQ. ID. NO. 42 attaaatttactcaatttcaagaca 



SEO. ID. NO. 44 ATACCCCCAGCATTTCCAACATGAC 

SEO. ID. NO. 42 gcagggagg tgaaggtgggagagta 



SEO. ID. NO. 44 atcccaggaatttgtggagaaacta 
SEO. ID. NO. 42 caaccctgtcgccgacacactggag 



SEO. ID. NO. 44 accaagcgactgaaaagacaccctg 
SEO. ID. NO. 42 atcatcaatgacaccatcaggttcc 



SEO. ID. NO. 44 aggagacaggaggcttccaggaggc 
SEO. ID. NO. 42 aaggatccgaaccaccaaaagacaa 



SEO. ID. NO. 44 accgctggcctatgatgccatctgg 
SEO. ID. NO. 42 gaccatcatcctggagcagctgccc 



SEO. ID. NO. 44 gccttggcactggccctgaacaaga 
SEO. ID. NO. 42 aagatctccctacctctctacagca 



SEO. ID. NO. 44 catctggaggaggcggccgttctgg 
SEO. ID. NO. 42 tcctctctgccctcaccatcctcgg 



SEQ. ID. NO. 44 tgtgcgcctggaggacttcaactac 
SEO. ID. NO. 42 gatgatcatggccagtgcttttctc 



SEO. ID. NO. 44 aacaaccagaccattaccgaccaaa 
SEO. ID. NO. 42 ttcttcaacatcaagaaccggaatc 



SEO. ID. NO. 44 tctaccgggcaatgaactcttcgtc 
SEQ. ID. NO. 42 agaacctcataaagatgtcgagtcc 



SEQ. ID. NO. 44 ctttgagogtgtctctggccatgtg 
SEQ. ID. NO. 42 atacatgaacaaccttatcatcctt 



SEO. ID. NO. 44 gtgtttgatoccagcggctctcgca 
SEO. ID. NO. 42 ggagggatgctctcctatgcttcca 



FIG. I3e. 
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SEQ. ID. NO. 44 TGGCATGCACGCTTATCGAGCAGCT 

SEQ. ID. NO. 42 tatttctctttggccttgatgcatc 



SEQ. ID. NO. 44 tcagggtggcagctacaagaagatt 
SEQ. ID. NO. 42 ctttgtctctgaaaacacctttcaa 



SEQ. ID. NO. 44 gcctactatgacagcaccaacgatg 
SEQ. ID. NO. 42 acactttgcaccgtcaggacctgga 



SEQ. ID. NO. 44 atctttcctggtccaaaacagata 
SEQ. ID. NO. 42 ttctcaccgtgggctacacgaccgc 



a 



SEQ. ID. NO. 44 atggattggacgctcccccccagct 
SEQ. ID. NO. 42 ttttggggccatgtttgcaaagacc 



SEQ. ID. NO. 44 gaccagaccctggtcatcaagacat 
SEQ. ID. NO. 42 tcgagactccaccccatcttcaaaa 



SEQ. ID. NO. 44 tccgcttcctctcacagaaactctt 
SEQ. /D. NO. 42 atgtgaaaatcaagaagaagatcat 



SEC. /D. NO. 44 tatctccgtctcagttctctccagc 
SEQ. /£?. NO. 42 caaggaccagaaactgcttgtgatc 



SEQ. /D. A/O. 44 CTGGGCATTGTCCTAGCTGTTGTCT 

SEQ. /D. NO. 42 gtggggggcatgctgctoatccacc 



SEQ. ID. NO. 44 gtctgtcctttaacatctacaactc 
SEQ. ID. NO. 42 tgtgtatcctgatctgctggcaggc 



SEQ. /D. A/O. 44 acatgtccgttatatccagaactca 
SEQ. ID. NO. 42 tgtggaccccctgcgaaggacagtg 



SEQ. ID. NO. 44 cagcccaacctgaacaacctgactg 

SEQ. ID. NO. 42 gagaagtacagcatggagccggacc 

SEQ. ID. NO. 44 ctgtgggctgctcactggctttagc 

SEQ. /D. A/O. 42 cagcaggacgggatatctccatccg 



/7£ /J/ 
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SEQ. ID. NO. 44 tgctgtcttccccctggggctccat 
SEQ. ID. NO. 42 ccctctcctggagcactgtgagaac 



SEQ ID NO. 44 ggttaccacattgggaggaaccagt 
SEQ. ID. NO. 42 acccatatcaccatctggcttggca 



SEQ ID. NO. 44 ttcctttcgtctgccaggcccgcct 
SEQ ID. NO. 42 tcgtctatgcctacaagggacttct 



SEQ ID NO 44 ctggctcctgggcctgggctttagt 
SEQ. ID. NO. 42 catgttgttcggttgtttcttagct 



SEQ. ID. NO. 44 ctgggctacggttccatgttcacca 
SEQ. ID. NO. 42 tgggagacccgcaacgtcagcatcc 



SEQ. ID. NO. 44 agatttggtgggtccacacggtctt 
SEQ. ID. NO. 42 ccgcactcaacgacagcaagtacat 



SEQ. ID. NO. 44 cacaaagaaggaagaaaagaaggac 
SEQ. ID. NO. 42 cgggatgagtgtctacaacctgggc 



SEQ. ID. NO. 44 tggaggaagactctggaaccctgga 
SEQ. ID. NO. 42 atcatgtgcatcatcggggccgctg 



SEQ. ID. NO. 44 agctgtatgccacagtgggcctgct 
SEQ. ID. NO. 42 tctccttcctgacccgggaccagcc 



SEQ. ID. NO. 44 ggtgggcatggatgtcctcactctc 
SEQ. ID. NO. 42 caatgtgcagttctgcatcgtggct 



SEQ. ID. NO. 44 gccatctggcagatcgtggaccctc 
SEQ. ID. NO. 42 ctggtcatcatcttctgcagcacca 



SEQ. ID. NO. 44 tgcaccggaccattgagacatttgc 
SEQ. ID. NO. 42 tcaccctctgcctggtattcgtgcc 



SEQ. ID. NO. 44 caaggaggaacctaaggaagatatt 
SEQ. ID. NO. 42 gaagctcatcaccctgagaacaaaC 



FIG. I3g. 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



GACGTC tctattctgccccagctgg 

CCAGATCCAGCAACCCAGAACAGGC 



AGCATTGCAGC TCCAGGAAGATGAA 
GATTCCAGTTCACTCAGAATCAGAA 



TACATGGC TTGGCATTTTCTA tgg t 

gaaagaagattc taaaacgtccacc 



tacaaggggc tgctgctgctgctgg 
tccgtcaccaototcaaccaagcca 



GAATCTTCC TTGCTTATGAGACCAA 

gcacatcccgcctggagggcctaca 



GAGTGTGTCCACTGAGAACATCAAT 
GTCAGAAAACCATCGCCTGCGAATG 



gatcaccgggc TG TGGGCATGGCTA 

AAGATCACAGAGCTGGATAAAGACT 



TCTACAATGTGGCAGTCCTCTGCCT 
TGGAAGAGGTCACCATGCAGCTGCA 



CATCACTGCTCCTGTCACCATGATT 
GGACACACCAGAAAAGACCACCTAC 



CTGTCCAGCCAGCAGGATGCAGCCT 
ATTAAACAGAACCACTACCAAGAGC 



TTGCC TTTGCCTCTCTTGCCATAGT 
TCAATGACATCC TCAACCTGGGAAA 



TTTCTCC TCC TATATCACTC TTGTT 
C TTCAC TGAGAGCACAGATGGAGGA 



GTGCTCTTTGTGCCCAAGATGCGCA 
AAGGCCATTTTAAAAAATC A CCTCG 
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SEQ. ID. NO. 44 GCCTGATCACCCGAGGGGAATGGCA 

SEQ. ID. NO. 42 a tcaaaatccccagc tacagtggaa 



SEQ. ID. NO. 44 gtcggaggcgcaggacaccatgaag 
SEQ. ID. NO. 42 cacaacagagccctctcgaacatgc 



SEQ. ID. NO. 44 acagggtcatcgaccaacaacaacg 
SEQ. ID. NO. 42 aaacatcctatagaagatataaact 



SEQ. ID. NO. 44 aggaggagaagtcccggctgttgga 
SEQ. ID. NO. 42 ctccagaacacatccagcgtcggct 



SEQ. ID. NO. 44 gaaggagaaccgtgaactgcaaaag 
SEQ. ID. NO. 42 gtccctccagctccccatcctccac 



SEQ. ID. NO. 44 atcattgctgagaaagaggagcgtg 
SEQ. ID. NO. 42 cacgcctacctcccatccatcggag 



SEQ. ID. NO. 44 tctctgaactgcgccatcaactcca 
SEQ. ID. NO. 42 gcgtggacgccagctgtgtcagccc 



SEQ. ID. NO. 44 gtctcgccagcagctccggtccccc 
SEQ. ID. NO. 42 ctgcgtcagccccaccgccagcccc 



SEQ. ID. NO. 44 cgccacccaccgacacccccagaac 
SEQ. ID. NO. 42 cgccacagacatgtgccaccctcct 



SEQ. ID. NO. 44 cctctgcggccctgcccagcggacc 
SEQ. ID. NO. 42 tccgagtcatggtctcgggcctggc 



SEQ. ID. NO. 44 ccctgacccccccgaccggcttagc 
SEQ. ID. NO. 42 cgcccccatgactctggagtccatc 



SEQ. ID. NO. 44 tgtgatgggagtcgagtgcatttgc 
SEQ. ID. NO. 42 atggcgtgctgcctgagcgaggagg 



SEQ. ID. NO. 44 tttataaggcggccgccatcactc 
SEQ. ID. NO. 42 ccaaggaagcccggcggatcaacg 



FIG. I3i. 
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SEQ. ID. NO. 44 ggactccatcatcccgtcctccctg 
SEQ. ID. NO. 42 ccagatcgagcgccacctccgcagc 



SEO. ID. NO. 44 agcgaggaggccaaggaagcccggc 
SEQ. ID. NO. 42 gacaagcgggacgcccgccgggagc 



SEQ. ID. NO. 44 ggatcaacgacgagatcgagcggca 
SEQ. ID. NO. 42 tcaagctgctgctgctcgggacagg 



SEQ. ID. NO. 44 gctccccacggacaaccgggacgcc 
SEQ. ID. NO. 42 agagagtggcaagagtacgtttatc 



SEQ. ID. NO. 44 cgccgggagctcaagctgctgctgc 
SEQ. ID. NO. 42 aagcagatgagaatcatccatgggt 



SEQ. ID. NO. 44 tcggcacacoacagagtogcaagag 
SEQ. ID. NO. 42 caggatactctgatgaagataaaag 



SEQ. ID. NO. 44 tacgtttatcaagcagatgagaatc 
SEQ. ID. NO. 42 gggcttcaccaagctggtgtatcag 



SEQ. ID. NO. 44 atccatgggtcaggatactctgatg 
SEQ. ID. NO. 42 aacatcttcacggccatgcaggcca 



SEQ. ID. NO. 44 aagataaaaggcgcttcaccaagct 
SEQ. ID. NO. 42 tgatcagacccatcgacacactcaa 



SEQ. ID. NO. 44 ggtgtatcagaacatcttcacggcc 
SEQ. ID. NO. 42 gatcccatacaagtatgagcacaat 



SEQ. ID. NO. 44 atgcaggccatgatcagagccatgg 
SEQ. ID. NO. 42 aaggctcatgcacaattagttcgag 



SEQ. ID. NO. 44 acacactcaagatcccatacaagta 
SEQ. ID. NO. 42 aagttgatgtggaoaaggtgtctgc 



SEQ. ID. NO. 44 tgagcacaataaggctcatgcacaa 
SEQ. ID. NO. 42 ttttcagaatccatatctagatgca 
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SEQ. ID. NO. 44 ttagttcgagaagttgatgtggaga 
SEQ. ID. NO. 42 ataaagagtttatggaatgatcctg 



SEQ. ID. NO. 44 aggtgtctgcttttgagaatccata 
SEQ. ID. NO. 42 gaatccaggaatgctatgatagacg 



SEQ. ID. NO. 44 tgtagatgcaataaagagtttatgg 
SEQ. ID. NO. 42 acgacaatatcaattatctgactct 



SEQ. ID. NO. 44 aatgatcctggaatccaggaatgct 
SEQ. ID. NO. 42 accaaatactatcttaatgacttgg 



SEQ. ID. NO. 44 atgatagacgacgagaatatcaatt 
SEQ. ID. NO. 42 accgcgtagctgaccctgcctacct 



SEQ. ID. NO. 44 atctgactctaccaaatactatctt 
SEQ. ID. NO. 42 gcctacgcaacaagatgtccttaga 



SEQ. ID. NO. 44 aatgacttggaccgcgtagctgacc 
SEQ. ID. NO. 42 gttcgagtccccaccacagggatca 



SEQ. ID. NO. 44 ctgcctacctgcctacgcaacaaga 
SEQ. ID. NO. 42 tcgaatacccctttgacttacaaag 



SEQ. ID. NO. 44 tgtccttagagttcgagtccccacc 
SEQ. ID. NO. 42 tgtcattttcagaatggtcgatgta 



SEQ. ID. NO. 44 acagggatcatcgaatacccctttg 
SEQ. ID. NO. 42 cggggccaaaggtcagagagaacaa 



SEQ. ID. NO. 44 acttacaaagtgtcattttcagaat 
SEQ. ID. NO. 42 aatcgatacactgctttgaaaatct 



SEQ. ID. NO. 44 ggtcgatgtagggggccaaaggtca 
SEQ. ID. NO. 42 cacctctatcatctttctagtagcg 



SEQ. ID. NO. 44 gagagaagaaaatggatacactgct 
SEQ. ID. NO. 42 cttagtgaatatgatcaagttctgg 



FIG. 13 k. 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



TTGAAAA TG TCACC TC TA TCATG TT 
TGGACTCAGACAATGAGAACCGAAT 



TCTAGTACCGCTTACTCAATATCAT 
GGAGGAAAGCAAGGC TC TC TTTAGA 



CAAGTTC TCGTGGAGTCAGACAA TG 
ACAATTATCACATACCCC TGGTTCC 



AGAACCGAATGGAGGAAAGCAAGGC 
AGAACTCCTCGGTTATTC TGTTC TT 



TCTCTTTAGAACAATTATCACATAC 
AAACAAGAAAGATC TTC TAGAGGAG 



CCCTGGTTCCAGAACTCCTCGGTTA 
AAAATCATGTATTCCCATCTAGTCG 



TTCTGTTC TTAAACAAGAAAGATC T 
ACTAC TTCCCAGAATATGATGGACC 



TCTAGAGGAGAAAATCATGTATTCC 
CCAGAGAGATGCCCAGGCAGCCCGA 



CATC TACTCGACTACTTCCCACAAT 
GAATTCATTC TGAAGATGTTCGTGG 



ATGATGGACCCCAGAGAGATGCCCA 
ACCTGAACCCAGACAGTGACAAAAT 



GGCAGCCCGAGAATTCATTCTGAAG 
TAAC TAC TCCCACTTCACGTGCGCC 



ATGTTCGTGGACCTGAACCCAGACA 
ACAGACACCGAGAATATCCGCTTTG 



GTGACAAAATTATC TACTCCCACTT 
TCTTTGCTGCCGTCAAGGACACCAT 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



CACGTGCGCCACAGACACCGAGAAT 
CCTCCAGTTGAACCTGAAGGGCTGC 

ATCCGC TTTG TC TTTGC TGCCGTCA 
GGTCTGTAC 



AGGACACCATCC TCCAGTTGAACC T 



GAAGGGCTGCGGTCTGTAC 
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SEQ. ID. NO. 45 mllllllaplflrppgagcaqtpna 
SEQ. ID. NO. 43 masprsscqpgppppppppparlll 



SEQ. ID. NO. 45 tseccqi ihppweggiryrgltrdq 
SEQ. ID. NO. 43 llllplllplapgawgwargaprpp 



SEQ. ID. NO. 45 vkainflpvdyeieyvcrgerevvc 
SEQ. ID. NO. 43 psspplsimglmpltkevakgsigr 



SEQ. ID. NO. 45 pkvrkclangswtdmdtpsrcvric 
SEQ. ID. NO. 43 gvlpavelaieqirnesllrpyfld 



SEQ. ID. NO. 45 sksyltlengkvfltggdlpaldga 
SEQ. ID. NO. 43 lrlydtecdnakglkafydaikygp 



SEQ. ID. NO. 45 rvdfrcdpdfhlvgssrsicsqgqw 
SEQ. ID. NO. 43 nhlmvfggvcpsvtsi iaeslqgwn 



SEQ. ID. NO. 45 stpkphcqvnrtphserravyigal 
SEQ. ID. NO. 43 lvqlsfaattpvladkkkypyffrt 



SEQ. ID. NO. 45 fpmsgcwpggqacqpavemaledvn 
SEQ. ID. NO. 43 vpsdnavnpailkllkhyqwkrvgt 



SEQ. ID. NO. 45 srrdilpdyelklihhdskcdpgqa 
SEQ. ID. NO. 43 ltqdvqrfsevrndltgvlygedie 



SEQ. ID. NO. 45 tkylyellyndpiki ilmpgcssvs 
SEQ. ID. NO. 43 isdtesfsndpctsvkklkgndvri 



SEQ. ID. NO. 45 tlvaeaarmwnlivlsygssspals 
SEQ. ID. NO. 43 ilcqfdqnmaakvfccayeenmygs 



SEQ. ID. NO. 45 nrqrfptffrthpsatlhnptrvkl 
SEQ. ID. NO. 43 kyqwi ipgwyepswweqvhteaNSS 

FIG. 14a 
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SEQ. ID. NO. 45 fekwgwkkiatiqqttevftstldd 
SEQ. ID. NO. 43 rclrknllaamegyigvdfeplssk 



SEQ. ID. NO. 45 leervkeagieitfrqsffsdpavp 
SEQ. ID. NO. 43 qiktisgktpqqyereynnkrsgvg 



SEQ. ID. NO. 45 vknlkrqdariivglfyetearkvf 
SEQ. ID. NO. 43 pskfhgyaydgiwviaktlqramet 



SEQ. ID. NO. 45 cevykerlfgkkyvwfligwyadnw 
SEQ. ID. NO. 43 lhassrhqriqdfnytdhtlgriil 



SEQ. ID. NO. 45 fkiydpsinctvdemteaveghitt 
SEQ. ID. NO. 43 namnetnffgvtgqvvfrngermgt 



SEQ. ID. NO. 45 eivmlnpantrsisnmtsqefvekl 
SEQ. ID. NO. 43 ikftqfqdsrevkvgeynavadtle 



SEQ. ID. NO. 45 tkrlkrhpeetgg-fqeaplaydai 
SEQ. ID. NO. 43 iindtirfqgseppkdktiileql-r 



SEQ. ID. NO. 45 walalalnktsggggrsgvrledfn 

SEQ. ID. NO. 43 kislplysilsaltilgmimasafl 

SEQ. ID. NO. 45 ynnqtitdqiyramnsssfegvsgh 

SEQ. ID. NO. 43 ffniknrnqklikmsspymnnliil 

SEQ. ID. NO. 45 vvfdasgsrmawtlieqlqggsykk 

SEQ. ID. NO. 43 ggmlsyasiflfgldgsfvsektfe 

SEQ. ID. NO. 45 igyydstkddlswsktdkwiggspp 

SEQ. ID. NO. 43 tlctvrtwiltvgyttafcamfakt 

SEQ. ID. NO. 45 adqtlviktfrflsqklfisvsvls 

SEQ. ID. NO. 43 wrvhaifknvkmkkki ikdqkllvi 



SEQ. ID. NO. 45 slgivlavvclsfniynshvryiqn 
SEQ. ID. NO. 43 vggmllidlcilicwqavdplrrtv 



FIG. 14b. 
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SQPNLNNLTAVCCS LALAAVFPLGL 
EKYSMEPDPAGRD I S IRPLLEHCEN 



FP FVCQARLWLLGLGF 
VYAYKGLLMLFGC FLA 



S LGYGSMFTKIWWVHTVFTKKEEKK 
WETRNVS I PALNDSKY 1 GMSVYNVG 



EWRKTLEPWKLYATVGLLVGMDVLT 
IMCI I GAAVS FLTRDQPNVQFC IVA 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ, ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



DGYHIGRNQ 
T H M T I W L G I 



L A I W Q I V D P 
L V I I F C S T I 



I D V S I L P Q L 
PDAATQNRR 



GYKGLLLLL 
SVTSVNQAS 



NDHRAVGMA 
K I TELDKDL 



ILSSQQDAA 
IKQNHYQEL 



VVLFVPKMR 
KAILKNHLD 



KTGSSTNNN 
K D P I E D I N S 



RRHPPTPPE 
RHRHVPPSF 



L H R T I E T F 
TLCLVFVP 



G I F L A Y E T 
TSRLEOLQ 



1 Y N V a V L C 
EEVTMQLQ 



EEEKSRLL 
P E H 1 Q R R L 



PSGGLPRG 
RVMVSGLA 



AKEEPKED 
K L I T L R T N 



K S V S T E K I 
S ENHRLRM 



L I T A P V T M 
DTP EKTTY 



EKENRELE 
S L Q L P I L H 



PPEPPDRL 
A A M T L E S I 



EHCSSRKMNTWLG I FY 
FQFTQNQKKEDS KTS T 



FAFASLAIVFSSYITL 
ND I LNLGNFTES TDGG 



RLI TRGEWQ S EAQDTM 
QNPQLQWNTTEP SRTC 



K I I AEKEERVS ELRHQLQSRQQLR S 
HAYLPS IGGVDASCVSPCVSPTASP 



FIG. 14c. 
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SEQ. ID. NO. 45 scdcsrvhllykaaamtlesimacc 
SEQ. ID. NO. 43 macclseeakearrindeierqlrr 



SEQ. ID. NO. 45 lseeakearrindeierqlrrdkrd 
SEQ. ID. NO. 43 dkrdarrelkllllgtgesgkstfi 



SEQ. ID. NO. 45 arrelkllllgtgesgkstfikqmr 
SEQ. ID. NO. 43 kqmri ihgsgysdedkrgftklvyq 



SEQ. ID. NO. 45 I ihgsgysdedkrgftklvyqnift 
SEQ. ID. NO. 43 niftamqamiramdtlkipykyehn 



SEQ. ID. NO. 45 amqamiramdtlkipykyehnkaha 
SEQ. ID. NO. 43 kahaqlvrevdvekvsafenpyvda 



SEQ. ID. NO. 45 qlvrevdvekvsafenpyvdaiksl 
SEQ. ID. NO. 43 ikslwndpgiqecydrrreyqlsds 



SEQ. ID. NO. 45 wndpgiqecydrrreyqlsdstkyy 
SEQ. ID. NO. 43 tkyylndldrvadpaylptqqdvlr 



SEQ. ID. NO. 45 lndldrvadpaylptqqdvlrvrvp 
SEQ. ID. NO. 43 vrvpttgi ieypfdlqsvi frmvdv 



SEQ. ID. NO. 45 ttgi ieypfdlqsvi frmvdvggqr 
SEQ. ID. NO. 43 ggqrserrkwihcfenvtsimflva 



SEQ. ID. NO. 45 serrkwihcfenvtsimflvalsey 
SEQ. ID. NO. 43 lseydqvlvesdnenrmeeskalfr 



SEQ. ID. NO. 45 dqvlvesdnenrmeeskalfrti it 
SEQ. ID. NO. 43 tiitypwfqnssvilflnkkdll.ee 



SEQ. ID. NO. 45 ypwfqnssvilflnkkdlleekimy 
SEQ. ID. NO. 43 kimyshlvdyfpeydgpqrdaqaar 



SEQ. ID. NO. 45 shlvdyfpeydgpqrdaqaarefil 
SEQ. ID. NO. 43 efilkmfvdlnpdsdkinyshftca 

FIG. I4d. 
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SEQ. ID. NO. 45 kmfvdlnpdsdki iyshftcatdte 
SEQ. ID. NO. 43 tdtenirfvfaavkdtilqlnlkcc 



SEQ. ID. NO. 45 nirfvfaavkdtilqlnlkccgly 
SEQ. ID. NO. 43 c L Y 



FIG. I4e. 
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SEQUENCE LISTING 



<i:0> NPS PHARMACEUTICALS, INC. 



<12C> G-PRCTEIN FUSION RECEPTORS AND CHIMERIC 
GABA B RECEPTORS 



<130> 241/066-PCT 



<I40> TO BE ASSIGNED 
<14 1> HEREWITH 

<I50> US 60/080, 671 
<151> 1996-04-03 



<16C> 47 



<170> FastSEQ for Windows Version 3.0 



<210> 1 

<211> 612 

<212> PRT 

<213> Human 

<400> 1 

Met Ala Phe Tyr Ser Cys Cys Trp Val Leu Leu Ala Leu Thr Trp His 
1 5 10 15 

Thr Ser Ala Tyr Gly Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp He 
20 25 30 

He Leu Gly Gly Leu Phe Pre lie Kis Phe Gly Val Ala Ala Lys Asp 
35 40 45 

Gin Asp Leu Lys Ser Arg Pro GIu Ser Val Giu Cys He Arg Tyr Asn 
50 55 60 

Phe Arg Gly Phe Arg Trp Leu Gin Ala Met He Phe Ala lie Glu Glu 
65 '70 75 80 

He A.sn Ser Ser Pro Ala Leu Leu Pro Asn Leu Thr Leu Gly Tyr Arg 

85 90 55 



He Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Tr.r Leu 
100 105 lie 
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Ser Phe Val Ala Gin Asn Lys lie Asp Ser Leu Asn Leu Asp Glu Phe 
115 120 125 

Cys Asn Cys Ser Glu His lie Pro Ser Thr lie Ala Val Val Gly Ala 
130 135 140 

Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu Gly Leu Phe 
145 150 155 160 

Tyr lie Pro Gin Val Ser Tyr Ala Ser Ser Ser Arg Leu Leu Ser Asn 
165 170 175 

Lys Asn Gin Phe Lys Ser Phe Leu Arg Thr lie Pro Asn Asp Glu His 
180 185 190 

Gin Ala Thr Ala Met Ala Asp He He Glu Tyr Phe Arg Trp Asn Trp 
195 200 205 

Val Gly Thr He Ala Ala Asp Asp Asp Tyr Gly Arg Pro Gly He Glu 
210 215 220 

Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp He Cys He Asp Phe Ser 
225 230 235 240 

Glu Leu lie Ser Gin Tyr Ser Asp Glu Glu Glu He Gin His Val Val 
245 250 255 

Glu Val lie Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu lie Lys Glu lie Val Arg Arg Asn He 
275 280 285 

Tnr Gly Lys He Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

He Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr lie Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin lie Pro Gly Phe Arg Glu Phe Leu Lys Lys 
325 330 335 

Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 375 380 



Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
365 390 395 400 
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He Ser Ser Vai Glu Thr Pro Tyr He Asp Tyr Thr His Leu Arg lie 
4 05 410 415 

Ser Tyr Asn Val Tyr Lei: Ala Vai Tyr Ser lie Ala His Ala Leu Gin 
420 425 430 

Asp He Tyr Thr Cys Leu Fro Giy Arg Giy Leu Phe Thr Asn Giy Ser 
435 440 445 

Cys Ala Asp He Lys Lys Vai Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asr. Phe Thr Asn Asn Met Giy Glu Gin Val Thr Phe Asp 
465 470 41b 480 

Glu Cys Giy A.sp Leu Val Giy Asn Tyr Ser He He Asn Trp His Leu 
485 490 495 

Ser Pro Glu Asp Giy Ser lie Vai Phe Lys Ciu Val Giy Tyr Tyr Asn 
500 505 510 

Val Tyr Ala Lys Lys Giy Glu Arg Leu Phe He Asn Giu Glu Lys He 
515 520 525 

Leu Trp Ser Giy Phe Ser Arg Glu Val Pro Phe Ser Asn Cys Ser Arg 
530 535 540 

Asp Cys Leu Ala Giy Thr Arg Lys Giy He He Glu Giy Glu Pro Thr 
545 550 555 560 

Cys Cys Phe Glu Cys Val Glu Cys Pro Asp Giy Giu Tyr Ser Asp Glu 
565 570 575 

Thr Asp Ala Ser Ala Cys Asn Lys Cys Pro Asp Asp Phe Trp Ser Asn 
560 565 590 

Glu Asr. His Thr Ser Cys lie Ala Lys Glu lie Glu Phe Leu Ser Trp 
595 600 605 



Thr Giu Pro Phe 
610 



<210> 2 

<211> 590 

<212> ?RT 

< 2 1 3 > H uma n 

<400> 2 



Met Leu Leu Leu Leu Leu Leu Ala Fro Leu Phe Leu Arg Pro Pro Giy 
1 5 10 15 
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Ala Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Giu Gly Cys Gin lie 
20 25 30 

He His Pro Pro Trp Glu Gly Gly He Arg Tyr Arg Gly Leu Thr Arg 
35 40 45 

Asp Gin Val Lys Ala He Asn Phe Leu Pro Val Asp Tyr Glu He Glu 
50 55 60 

Tyr Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Val Arg Lys 

65 70 75 80 

Cys Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys 
85 90 95 

Val Arg He Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Val 
100 105 HO 

Phe Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Asp 
115 120 125 

Phe Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser He 
130 * 135 140 

Cys Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn 
145 150 155 160 

Arg Thr Pro His Ser Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe 
165 170 175 

Pro Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val 
180 185 190 

Glu Met Ala Leu Glu Asp Val Asn Ser Arg Arg Asp He Leu Pro Asp 
195 200 205 

Tyr Glu Leu Lys Leu lie His His Asp Ser Lys Cys Asp Pro Gly Gin 
210 215 220 

Ala Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He 
225 230 235 240 

lie Leu Met Pro Glv Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala 
245 250 255 

Ala Arg Met Trp Asn Leu lie Val Leu Ser Tyr Gly Ser Ser Ser Pro 
260 265 270 

Ala Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro 

275 280 285 



Ser Ala Thr Leu His Asn Pro Thr Arc Val Lys Leu Phe Giu Lys Trp 
290 295 300 
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Gly Trp Lys Lys lie Ala Thr He Gin Gin Thr Tnr Glu Val Phe Thr 
305 " 31C 315 32C 

Ser Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Giu Ala Gly He Glu 
325 330 355 

He Thr Phe Arc Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys 
340 345 350 

Asn Leu Lys Arg Gin Asp Ala Arg lie He Val Gly Leu Phe Tyr Glu 
355 36C 365 

Thr Glu Ala Arg Lys Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe 
37C 375 380 

Gly Lys Lys Tyr Val Trp Phe Leu He Gly Trp Tyr Ala Asp Asn Trp 
385 3S0 395 400 

Phe Lys He Tyr Asp Pro Ser He Asn Cys Thr Val Asp Glu Met Thr 
405 410 415 

Glu Ala Val Glu Gly His He Thr Thr Glu He Val Met Leu Asn Pro 
420 425 430 

Ala Asn Thr Arg Ser lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu 
435 440 445 

Lys Leu Thr Lys Arg Leu Lys Arg Kis Pro Glu Glu Thr Gly Gly Phe 
450 455 460 

Gin Glu Ala Pro Leu Ala Tyr Asp Ala He Trp Ala Leu Ala Leu Ala 
465 470 475 480 

Leu Asn Lys Thr Ser Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu 
465 490 495 

Asp Phe Asn Tyr Asn Asn Gin Thr He Thr Asp Gin lie Tyr Arc Ala 
500 505 510 

Met Asn Ser Ser Ser Phe Glu Gly Val Ser Gly His Val Val Phe Asp 
515 520 525 

Ala Ser Gly Ser Arg Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly 
530 535 54C 

Gly Ser Tyr Lys Lys He Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu 
545 550 555 5G0 

Ser Trp Ser Lys Thr Asp Lys Trp He Gly Gly Ser Pre Pro Ala Asp 
565 570 575 

Gin Thr Leu Val He Lys Thr Phe Arg Phe Leu Ser Gin Lys 
580 585 590 
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<210> 3 

<211> 473 

<212> PRT 

<213> Human 



<400> 3 



Met Gly Pro Gly Ala Pro Phe Ala Arg Val Gly Trp Pro Leu Pro Leu 
15 1C 15 

Leu Val Val Met Ala Ala Gly Val Ala Pro Val Trp Ala Ser His Ser 
20 25 30 

Pro His Leu Pro Arg Pro His Ser Arg Val Pro Pro His Pro Ser Ser 
35 40 45 

Glu Arg Arg Ala Val Tyr lie Gly Ala Leu Phe Pro Met Ser Gly Gly 

50 55 60 

Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val Glu Met Ala Leu Glu 
65 70 75 80 

Asp Val Asn Ser Arg Arg Asp lie Leu Pro Asp Tyr Glu Leu Lys Leu 
85 90 95 



He His His Asp Ser Lys Cys Asp Pro Gly Gin Ala Thr Lys Tyr Leu 
100 105 110 

Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He He Leu Met Pro Gly 
115 120 125 

Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala Arg Met Trp Asn 
130 135 140 



Leu He Val Leu Ser Tyr Gly Ser 
145 150 

Gin Arg Phe Pro Thr Phe Phe Arg 
165 

Asn Pro Thr Arg Val Lys Leu Phe 
180 



Ser Ser Pro Ala Leu Ser Asn Arg 
155 160 

Thr His Pro Ser Ala Thr Leu His 
170 175 

Glu Lys Trp Gly Trp Lys Lys lie 
185 190 



Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr Ser Thr Leu Asp Asp 
195 200 205 

Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu He Thr Phe Arg Gin 
210 215 220 

Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn Leu Lys Arg Gin 
225 230 235 240 



Asd Ala Arg lie He Val Gly Leu Phe Tyr Glu Thr Glu Ala Arg Lys 
245 250 255 
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Val Phe Cys Giu Val Tyr Lys Glu Arg Leu ?he Gly Lys Lys Tyr Vai 
26C ' " 265 27C 

Tr D Phe Leu He Gly Trp Tyr Ala Asp Asn Trp Phe Lys lie Tyr Asp 
275 " 280 265 

Pro Ser He Asn Cys Thr Val Asp Glu Met Thr Giu Ala Val Giu Gly 
290 " 295 300 

His He Thr Thr Giu lie Val Met Leu Asn Pro Ala Asn Thr Arg Ser 
305 310 315 320 

lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys Leu Thr Lys Arg 
325 330 335 

Leu Lys Arg His Pro Giu Glu Thr Gly Gly Phe Gin Giu Ala Fro Leu 
340 345 350 

Ala Tyr Asp Ala He Trp Ala Leu Ala Leu Ala Leu Asn Lys Thr Ser 
355 360 365 

Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Giu Asp Phe Asn Tyr Asn 
370 375 380 

Asn Gin Thr He Thr Asp Gin lie Tyr Arg Ala Met Asn Ser Ser Ser 
385 390 395 400 

Phe Glu Gly Val Ser Gly His Val Vai Phe Asp Ala Ser Gly Ser Arg 
405 410 Alb 

Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly Gly Ser Tyr Lys Lys 
420 425 430 

lie Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser Trp Ser Lys Thr 
435 440 445 

Asp Lys Trp lie Gly Giy Ser Pro Pro Ala Asp Gin Thr Leu Val He 
450 455 460 

Lys Thr Phe Arg Phe Leu Ser Gin Lys 
465 470 



<210> 4 
<211> 480 
<212> PRT 
<213> Human 

<400> 4 



Met Ala Ser Pro Arg Ser Ser Gly Gin Pro Giy Pro Xaa Pro Pro Pro 
i 5 10 15 
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Pro Pro Pro Pro Ala Arg Leu Leu Leu Leu Leu Leu Leu Pro Leu Leu 
20 25 30 

Leu Pro Leu Ala Pro Gly Ala Trp Gly Trp Ala Arg Gly Ala Pro Arg 
35 40 45 

Pro Pro Pro Ser Ser Pro Pro Leu Ser lie Met Gly Leu Met Pro Leu 
50 55 60 

Thr Lys Glu Val Ala Lys Gly Ser lie Gly Arg Gly Val Leu Pro Ala 
65 70 75 80 

val Glu Leu Ala lie Glu Gin He Arg Asn Glu Ser Leu Leu Arg Pro 
85 90 95 

Tyr Phe Leu Asp Leu Arg Leu Tyr Asp Thr Glu Cys Asp Asn Ala Lys 
100 105 110 

Gly Leu Lys Ala Phe Tyr Asp Ala He Lys Tyr Gly Pro Asn His Leu 
115 120 125 

Met Val Phe Gly Gly Val Cys Pro Ser Val Thr Ser He He Ala Glu 
130 135 140 

Ser Leu Gin Gly Trp Asn Leu Val Gin Leu Ser Phe Ala Ala Thr Thr 
145 150 155 160 

Pro Val Leu Ala Asp Lys Lys Lys Tyr Pro Tyr Phe Phe Arg Thr Val 
165 170 175 

Pro Ser Asp Asn Ala Val Asn Pro Ala He Leu Lys Leu Leu Lys His 
1B0 185 190 

Tyr Gin Trp Lys Arg Val Gly Thr Leu Thr Gin Asp Val Gin Arg Phe 
195 200 205 

Ser Glu Val Arg Asn Asp Leu Thr Gly Val Leu Tyr Gly Glu Asp He 
210 215 220 

Glu He Ser Asp Thr Glu Ser Phe Ser Asn Asp Pro Cys Thr Ser Val 
225 230 235 240 

Lys Lys Leu Lys Gly Asn Asp Val Arg He He Leu Gly Gin Phe Asp 
245 250 255 

Gin Asn Met Ala Ala Lys Val Phe Cys Cys Ala Tyr Glu Glu Asn Met 
260 265 270 

Tyr Gly Ser Lys Tyr Gin Trp He He Pro Gly Trp Tyr Glu Pro Ser 
275 260 285 

Trp Trp Glu Gin Val His Thr Glu Ala Asn Ser Ser Arg Cys Leu Arg 
2 90 2 95 300 



Lys Asn Leu Leu Ala Ala Met Glu Gly Tyr He Gly Val Asp Phe Glu 
305 310 315 320 
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Pro Leu Ser Ser Lys Gin lie Lys Thr lie Ser Gly Lys Thr Pro Gin 
325 330 335 

Gin Tyr Glu Arg Glu Tyr Asn Asn Lys Arg Ser Gly Val Gly Pro Ser 
340 345 350 

Lvs Phe His Gly Tyr Ala Tyr Asp Gly lie Trp Val He Ala Lys Thr 
355 360 365 

Leu Gin Arg Ala Met Glu Thr Leu His Ala Ser Ser Arg His Gin Arg 
370 375 380 

He Gin Asp Phe Asn Tat: Thr Asp His Thr Leu Gly Arg He He Leu 
385 390 395 400 

Asn Ala Met Asn Glu Thr Asn Phe Phe Gly Val Thr Gly Gin Val Val 
405 410 415 

Phe Arg Asn Gly Glu Arg Met Gly Thr He Lys Phe Thr Gin Phe Gin 
420 425 430 

Asp Ser Arg Glu Val Lys Val Gly Glu Tyr Asn Ala Val Ala Asp Thr 
435 440 445 

Leu Glu He He Asn Asp Thr He Arg Phe Gin Gly Ser Glu Pro Pro 
450 455 460 

Lys Asp Lys Thr He He Leu Glu Gin Leu Arg Lys He Ser Leu Pro 
465 470 475 480 



<210> 5 
<211> 583 
<212> PRT 
<213> Human 

<400> 5 

Met Val Cys Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 
b 10 15 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 
20 25 30 

Ser Gin Glu Tyr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 40 45 

Gly Gly Leu Phe Pre Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50 55 60 



Gly Glu Leu Lys Lys Glu Lys Gly He His Arg Leu Glu Ala Met Leu 
65 * 70 75 8C 
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Tyr Ala lie Asp Gin lie Asn Lys Asp Pro Asp Leu Leu Ser Asn lie 
85 90 95 

Thr Leu Gly Val Arg lie Leu Asp Thr Cys Ser Arg Asp Thr Tyr Ala 
100 105 110 

Leu Glu Gin Ser Leu Thr Phe Val Gin Ala Leu He Glu Lys Asp Ala 
115 120 125 

Ser Asp Val Lys Cys Ala Asn Gly Asp Pro Pro He Phe Thr Lys Pro 
130 135 140 

Asp Lys He Ser Gly Val He Gly Ala Ala Ala Ser Ser Val Ser lie 
145 150 155 160 

Met Val Ala Asn lie Leu Arg Leu Phe Lys He Pro Gin He Ser Tyr 
165 1*70 175 

Ala Ser Thr Ala Pro Glu Leu Ser Asp Asn Thr Arg Tyr Asp Phe Phe 
160 165 190 

Ser Arg Val Val Pro Pro Asp Ser Tyr Gin Ala Gin Ala Met Val Asp 
195 200 205 

He Val Thr Ala Leu Gly Trp Asn Tyr Val Ser Thr Leu Ala Ser Glu 
210 215 220 

Gly Asn Tyr Gly Glu Ser Gly Val Glu Ala Phe Thr Gin lie Ser Arg 
225 230 235 240 

Glu He Gly Gly Val Cys He Ala Gin Ser Gin Lys He Pro Arg Glu 
245 250 255 

Pro Arg Pro Gly Glu Phe Glu Lys He lie Lys Arg Leu Leu Glu Thr 
260 265 270 

Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp lie Arg 
275 280 285 

Arg He Leu Glu Ala Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 
290 295 300 

TrD He Gly Ser Asp Ser Trp Gly Ser Lys He Ala Pro Val Tyr Gin 
305 310 315 320 

Gin Glu Giu lie Ala Glu Gly Ala Val Thr He Leu Pro Lys Arg Ala 
325 330 335 

Ser He Asp Gly Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Ala Asn 
340 345 350 



Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 
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Cys Lys Leu Gly Ser His Giy Lys Arc Asn Ser His He Lys Lys Cys 
37C J 3"5 3B0 

Thr Gly Leu Giu Arg He Ala Arg Asp Ser Ser Tyr Giu Gin Giu Giy 
385 ' 390 395 400 

Lys Val Gin Phe Vai He Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 415 

His Asn Met His Lys Asp Leu Cys Pro Gly Tyr lie Gly Leu Cys Pro 
420 425 430 

Arg Met Ser Thr He Asp Gly Lys Giu Leu Leu Gly Tyr He Arg Ala 
435 440 445 

Val Asn Phe Asn Gly Ser Ala Gly Thr Pro Vai Thr Phe Asn Giu Asn 
450 455 460 

Giy Asp Ala Pro Gly Arg Tyr Asp lie Phe Gin Tyr Gin lie Thr Asn 
465 470 475 480 

Lys Ser Thr Giu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 
485 490 495 

Leu Lys Val Giu Asp Met Gin Trp Ala His Arg Giu His Thr His Pro 
500 505 510 

Ala Ser Val Cys Ser Leu Pro Cys Lys Pro Gly Giu Arg Lys Lys Thr 
515 520 525 

Val Lys Gly Val Pro Cys Cys Trp His Cys Giu Arg Cys Giu Gly Tyr 
530 535 540 

Asn Tyr Gin Val Asp Giu Leu Ser Cys Giu Leu Cys Pro Leu Asp Gin 
545 550 555 560 

Arg Pro A.sn Met Asn Arg Thr Gly Cys Gin Leu He Pro He He Lys 
565 570 575 

Leu Giu Trp His Ser Pro Trp 
560 



<210> 6 

<211> 250 

<212> PRT 

<213> Human 

<40C> 6 



Giy He Ala Leu Thr Leu Phe Ala Val Leu Giy lie Phe Leu Thr Ala 
15 10 15 
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Phe Val Leu Gly Val Phe lie Lys Phe Arg Asn Thr Pro He Val Lys 
20 25 30 

Ala Thr Asn Arg Glu Leu Ser Tyr Leu Leu Leu Phe Ser Leu Leu Cys 
35 40 45 

Cys Phe Ser Ser Ser Leu Phe Phe He Gly Glu Pro Gin Asp Trp Thr 
50 55 60 

Cys Arg Leu Arg Gin Pro Ala Phe Gly He Ser Phe Val Leu Cys He 
65 70 "75 80 

Ser Cys He Leu Val Lys Thr Asn Arg Val Leu Leu Val Phe Glu Ala 
85 90 95 

Lys He Pro Thr Ser Phe His Arg Lys Trp Trp Gly Leu Asn Leu Gin 
100 105 HO 

Phe Leu Leu Val Phe Leu Cys Thr Phe Met Gin He Val He Cys Val 
115 120 125 

He Trp Leu Tyr Thr Ala Pro Pro Ser Ser Tyr Arg Asn Gin Glu Leu 
130 135 140 

Glu Asp Glu lie He Phe He Thr Cys His Glu Gly Ser Leu Wet Ala 
145 150 155 160 

Leu Gly Phe Leu He Gly Tyr Thr Cys Leu Leu Ala Ala He Cys Phe 
165 170 , 175 

Phe Phe Ala Phe Lys Ser Arg Lys Leu Pro Glu Asn Phe Asn Glu Ala 
180 185 190 

Lys Phe He Thr Phe Ser Met Leu He Phe Phe He Val Trp He Ser 

195 200 205 

Phe He Pro Ala Tyr Ala Ser Thr Tyr Gly Lys Phe Val Ser Ala Val 
210 215 220 

Glu Val He Ala He Leu Ala Ala Ser Phe Gly Leu Leu Ala Cys lie 
225 230 235 240 

Phe Phe Asn Lys He Tyr lie He Leu Phe 
245 250 



<210> 7 

<21I> 267 

<212> PRT 

<213> Human 
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<400> 7 

Leu Phe lie Ser Val Ser Val Leu Ser Ser Leu Gly He Val Leu Ala 
i 5 1C 15 

val Val Cys Leu Ser Phe Asn He Tyr Asn Ser His Val Arg Tyr lie 
20 25 30 

Gin Asn Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser 
35 40 45 

Leu Ala Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He 
50 55 60 

Gly Arg Asn Gin Phe Pro Pne Val Cys Gin Ala Arg Leu Trp Leu Leu 
65 70 75 80 

Gly Leu Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp 
85 90 S5 

Trp Val His Thr Val Phe Thr Lys Lys Glu Giu Lys Lys Glu Trp Arg 
100 105 HO 

Lys Thr Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val 
115 120 125 

Gly Met Asp Val Leu Thr Leu Ala He Trp Gin He Val Asp Pro Leu 
130 135 140 

His Arg Thr He Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp He 
145 150 155 160 

Asp Val Ser lie Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met 
165 170 175 

Asn Thr Trp Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu 
180 185 190 

Leu Gly He Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys 
195 200 205 

lie Asn Asp His Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val 
210 215 220 

Leu Cys Leu He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin 
225 230 235 240 

Aso Ala Ala Phe Ala Phe Ale Ser Leu Ala He Val Phe Ser Ser Tyr 
245 250 255 

He Thr Leu Val Val Leu Phe Val Pre Lys Met 
260 265 
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<210> 6 
<2U> 267 
<212> PRT 
<213> Human 

<4Q0> 8 

Leu Phe lie Ser Val Ser Val Leu Ser Ser Leu Gly lie Val Leu Ala 
15 10 15 

Val Val Cys Leu Ser Phe Asn He Tyr Asn Ser His Val Arg Tyr He 
20 25 30 

Gin Asn Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser 
35 40 45 

Leu Ala Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He 
50 55 60 

Gly Arg Asn Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu 
65 70 75 80 

Gly Leu Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp 
85 90 95 

Trp Val His Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg 
100 105 HO 

Lys Thr Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val 
115 120 125 

Gly Met Asp Val Leu Thr Leu Ala He Trp Gin He Val Asp Pro Leu 
130 135 140 

His Arg Thr lie Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp lie 
145 150 155 160 

A.sp Val Ser lie Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met 
165 170 175 

Asn Thr Trp Leu Gly lie Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu 
180 185 190 

Leu Gly lie Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys 
195 200 205 

lie Asn Asp His Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val 
210 215 220 

Leu Cys Leu He Thr Ala Pro Val Thr Met lie Leu Ser Ser Gin Gin 
225 * 230 235 240 
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Asp Ala Ala Phe Ala Pne Ala £er Leu Ala lie Val Phe Ser Ser Tyr 
245 25C 255 



lie Thr Leu Val Val Leu Pne Val Pro Lys Met 
260 265 



<210> 9 
<211> 264 
<212> PR? 
<213> Human 

<400> 9 

Leu Tyr Ser He Leu Ser Ala Leu Thr He Leu Gly Met He Met Ala 
15 10 15 

Ser Ala Phe Leu Phe Phe Asn He Lys Asn Arg Asn Gin Lys Leu lie 
20 25 30 

Lys Met Ser Ser Pro Tyr Met Asn Asn Leu He lie Leu Gly Gly Met 
35 40 4b 

Leu Ser Tyr Ala Ser lie Phe Leu Phe Gly Leu Asp Gly Ser Phe Val 
50 55 60 

Ser Glu Lys Thr Phe Glu Thr Leu Cys Thr Val Arg Thr Trp lie Leu 
65 70 75 60 

Thr Val Gly Tyr Thr Thr Ala Phe Gly Ala Met Phe Ala Lys Thr Trp 
85 90 95 

Arg Val His Ala He Phe Lys Asn Val Lys Met Lys Lys Lys lie lie 
100 105 110 

Lys Asp Gin Lys Leu Leu Val lie Val Gly Gly Met Leu Leu lie Asp 
115 120 125 

Leu Cys lie Leu He Cys Trp Gin Ala Val Asp Pro Leu Arc Arg Thr 
130 135 140 

Val Glu Lys Tyr Ser Met Glu Pro Asp Pro Ala Gly Arg Asp lie Ser 
145 150 155 160 

lie Arg Pro Leu Leu Glu His Cys Glu Asn Thr His Met Thr lie Trp 
165 170 175 

Leu Gly He Val Tyr Ala Tyr Lys Gly Leu Leu Met Leu Phe Gly Cys 
180 1E5 190 



Phe Leu Ala Trp Glu Thr Arg Asn Val Ser He Pro Ala Leu Asn Asp 
195 200 205 
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Ser Lys Tyr lie Gly Met Ser Val Tyr Asn Val Gly lie Met Cys lie 
210 215 220 

lie Gly Ala Ala Val Ser Phe Leu Thr Arg Asp Gin Pro Asn Vai Gin 
225 230 235 240 

Phe Cys lie Val Ala Leu Val lie lie Phe Cys Ser Thr He Thr Leu 
245 250 255 

Cys Leu Val Phe Val Pro Lys Leu 
260 



<210> 10 

<211> 260 

<212> PRT 

<213> Human 

<400> 10 

Ala Val Val Pro Val Phe Val Ala He Leu Gly He He Ala Thr Thr 
15 10 15 

Phe Val He Val Thr Phe Val Arg Tyr Asn Asp Thr Pro He Val Arg 
20 25 30 

Ala Ser Gly Arg Glu Leu Ser Tyr Val Leu Leu Thr Gly lie Phe Leu 
35 40 45 

Cys Tyr Ser He Thr Phe Leu Met lie Ala Ala Pro Asp Thr He lie 
50 55 60 

Cys Ser Phe Arg Arg Val Phe Leu Gly Leu Gly Met Cys Phe Ser Tyr 
65 70 75 80 

Ala Ala Leu Leu Thr Lys Thr Asn Arg He Kis Arg lie Phe Glu Gin 
e5 90 95 

Gly Lys Lys Ser Val Thr Ala Pro Lys Phe lie Ser Pro Ala Ser Gin 
100 105 HO 

Leu Val lie Thr Phe Ser Leu He Ser Val Gin Leu Leu Gly Val Phe 
115 120 125 

Val Trp Phe Val Val Asp Pro Pro Kis He He lie Asp Tyr Gly Glu 
130 135 140 

Gin Arg Thr Leu Asp Pro Glu Lys Ala Arg Gly Val Leu Lys Cys Asp 
145 150 155 160 



He Ser Asp Leu Ser Leu He Cys Ser Leu Gly Tyr Ser He Leu Leu 
165 170 175 
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Met Val Thr Cys 

16 0 

Thr Phe Asn Glu 
195 

lie lie Trp Leu 
210 

Ala Glu Lys Met 
225 

Leu Ser Ala Ser 



lie lie lie Phe 

260 



Tr.r Val Tyr Ala 



Ala Lys Pro lie 
200 

Al a Phe lie Pro 
215 

Tyr lie Gin Thr 
230 

Val Ser Leu Gly 
245 



lie Lys Thr Arg 
185 

Gly Phe Tr.r Met 



lie Phe Phe Gly 
220 

Thr Thr Leu Thr 

235 

Met Leu Tyr Met 

250 



Gly Val Pre Glu 
190 

Tyr Thr Thr Cys 
205 

Thr Ala Gin Ser 



Val Ser Met Ser 

240 

Pro Lys Val Tyr 
255 



<210> 11 
<211> 216 
<212> PRT 
<213> Human 

<40C> 11 

Lys Pro Ser Arg Asn Thr lie Glu Glu Val Arg Cys Ser Thr Ala Ala 
15 10 15 

His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val 
20 25 30 

Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro 
35 40 45 

Ser Ser Ser He Ser Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gin 
50 55 60 

Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu 
65 70 "75 80 

Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg Ser Gin Gin 
85 SO 95 

Gin Pro Arg Cys Lys Gin Lys Val He Phe Gly Ser Gly Thr Val Thr 
100 105 110 

Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met Ala His Gly 
115 120 125 

Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr 
13C 135 140 
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Leu Thr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly Glu Thr Asp 
145 150 155 160 

Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro Val Gly Gly 
165 170 175 

Asp Gin Arg Pro Glu Val Glu Asp Pro Glu Glu Leu Ser Pro Ala Leu 
160 185 190 

Val Val Ser Ser Ser Gin Ser Phe Val lie Ser Gly Gly Gly Ser Thr 
195 200 205 

Val Thr Glu Asn Val Val Asn Ser 
210 215 



<210> 12 
<211> 104 
<212> PRT 
<213> Human 

<400> 12 

Arg Arg Leu lie Thr Arg Gly Glu Trp Gin Ser Glu Ala Gin Asp Thr 
15 10 15 

Met Lys Thr Gly Ser Ser Thr Asn Asn Asn Glu Glu Glu Lys Ser Arg 
20 25 30 

Leu Leu Glu Lys Glu Asn Arg Glu Leu Glu Lys He He Ala Glu Lys 
35 40 45 

Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin Ser Arg Gin Gin 
50 55 " 60 

Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Glu Pro Ser Gly Gly 
65 70 75 80 

Leu Pro Arg Gly Pro Pro Glu Pro Pro Asp Arg Leu Ser Cys Asp Gly 
65 90 95 

Ser Arg Val His Leu Leu Tyr Lys 
100 



<210> 13 
<211> 104 
<212> PRT 
<213> Huir.an 
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<40C> 15 

Arg Arg Leu lie Thr Arg Gly Glu Trp Gin Ser Glu Ala Gin Asp Thr 
15 10 15 

Met Lys Thr Gly Ser Ser Thr Asn Asn Asn. Glu Glu Glu Lys Ser Arg 
20 25 30 

Leu Leu Glu Lys Glu Asn Arc Glu Leu Glu Lys lie lie Ala Glu Lys 
35 40 45 

Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin Ser Arg Gin Gin 
50 55 60 

Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Glu Pro Ser Gly Gly 
65 70 75 B0 

Leu Pro Arg Gly Pro Pro Glu Pro Pro Asp A.rg Leu Ser Cys Asp Gly 
85 90 55 

Ser Arg Val His Leu Leu Tyr Lys 
100 



<210> 14 
<21i> 197 
<212> PRT 
<213> Human 

<400> 14 

He Thr Leu Arg Thr Asn Pro Asp Ala Ala Thr Gin Asn Arg Arg Phe 
1 5 10 15 

Gin Phe Thr Gin Asn Gin Lys Lys Glu Asp Ser Lys Thr Ser Thr Ser 
20 25 30 

Val Thr Ser Val Asn Gin Ala Ser Thr Ser Arg Leu Glu Gly Leu Gin 
35 40 45 

Ser Glu Asn His Arc Leu Arg Met Lys He Thr Glu Leu Asp Lys Asp 
50 ' 55 60 

Leu Glu Glu Val Thr Met Gin Leu Gin Asp Thr Pro Glu Lys Thr Thr 
65 70 75 80 

Tyr He Lys Gin Asn His Tyr Gin Glu Leu Asn Asp He Leu Asn Leu 
85 90 95 

Gly Asn Phe Tnr Glu Ser Thr Asp Gly Gly Lys Ala He Leu Lys Asn 
1C0 105 110 
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Hie Leu Asp Gin Asn Pro Gin Leu 
115 120 

Arg Thr Cys Lys Asp Pro lie Glu 
130 ' 135 

Gin Arg Arg Leu Ser Leu Gin Leu 
145 150 

Pro Ser lie Gly Gly Val Asp Ala 
165 

Pro Thr Ala Ser Pro Arg His Arg 
180 

Met Val Ser Gly Leu 
195 
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Gin Trp Asn Thr Thr Glu Pro Ser 
125 

Asp lie Asn Ser Pro Glu His He 
140 

Pro lie Leu His His Ala Tyr Leu 
155 160 

Ser Cys Val Ser Pro Cys Val Ser 
170 175 

His Val Pro Pro Ser Phe Arg Val 
185 190 



<210> 15 
<211> 65 
<212> PRT 
<213> Human 

<400> 15 

His Pro Glu Gin Asn Val Gin Lys Arg Lys Arg Ser Phe Lys Ala Val 
15 10 15 

Val Thr Ala Ala Thr Met Gin Ser Lys Leu He Gin Lys Gly Asn Asp 
20 25 30 

Arg Pro Asn Gly Glu Val Lys Ser Glu Leu Cys Glu Ser Leu Glu Thr 
35 40 45 

Asn Ser Lys Ser Ser Val Glu Phe Pro Met Val Lys Ser Gly Ser Thr 
50 55 60 

Ser 
65 



<210> 16 
<211> 374 
<212> PRT 
<213> Hunan 

<400> 16 



Met Ala Arq Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 
1 5 10 15 
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Giu Giu Lys T.nr Ala Ala Arg lie Asp Gin Giu lie Asn Arg He Leu 
20 25 30 " 

Leu Giu Gin Lys Lys Gin Giu Arg Giu Giu Leu Lys Leu Leu Leu Leu 
35 40 ' 45 

Gly Fro Gly Giu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arc He 
50 55 60 

He His Gly Val Gly Tyr Ser Giu Giu Asp Arg Arg Ala Phe Arg Leu 
65 70 75 80 

Leu lie Tyr Gin Asn He Phe Val Ser Met Gin Ala Met He Asp Ala 
65 90 9d' 

Met Asp Arg Leu Gin He Pro Phe Ser Arg Pro Asp Ser Lys Gin His 
100 105 * HO 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Giu 
115 120 125 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly He 
130 135 140 

Arg Ala Cys Tyr Giu Arg Arg Arg Giu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Giu Arg lie Ser Giu Asp Ser Tyr lie 
165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly lie 
180 165 190 

Asn Giu Tyr Cys Phe Ser Val Lys Lys Thr Lys Leu Arg He Val Asp 
195 200 205 

Val Gly Gly Gin Arg Ser Giu Arg Arg Lys Trp lie His Cys Phe Giu 
210 215 220 

Asn Val lie Ala Leu lie Tyr Leu Ala Ser Leu Ser Giu Tyr Asp Gin 
225 230 235 " 240 

Cys Leu Giu Giu Asn Asp Gin Giu Asn Arg Met Giu Giu Ser Leu. Ala 
245 250 255 

Leu Phe Ser Thr lie Leu Giu Leu Pro Trp Phe Lys Ser Thr Ser Val 
260 265 270 

He Leu Phe Leu Asn Lys Thr Asp lie Leu Giu Asp Lys lie His Thr 
275 260 265 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Arg Arg Asp 
290 295 300 
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Ala Glu Ala Ala Lys Ser Phe He 
305 310 

Ala Ser Cys Ala Glu Pro Gin Asp 
32 5 

Arg Arg Phe Phe Ala His Phe Thr 
340 

Arg Ser Val Phe Lys Asp Val Arg 
355 360 

Asp Glu He Asn Leu Leu 

370 



22 

Leu Asp Met Tyr Ala Arg Val Tyr 
315 320 

Gly Gly Arg Lys Gly Ser Arg Ala 
330 335 

Cys Ala Thr Asp Thr Gin Ser Val 
345 350 

Asp Ser Val Leu Ala Arg Tyr Leu 
365 



<210> 17 

<211> 374 

<212> PRT 

<213> Human 

<400> 17 

Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 
15 10 15 

Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 
20 25 30 

Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 
35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg lie 
50 ' 55 60 

He Kis Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

Leu Val Tyr Gin Asn He Phe Val Ser Met Arg Ala Met He Glu Ala 
65 90 95 

Met Glu Arg Leu Gin lie Pro Phe Ser Arg Pro Glu Ser Lys His His 
100 105 110 

Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 
115 120 125 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly lie 
130 135 140 



Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 
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Val Tyr Tyr Leu Ser His Leu Giu Arg lie Thr Giu Glu Gly Tyr Vai 
165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly lie 
180 165 190 

Asn Giu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg lie Val Asp 
195 200 205 

Val Gly Gly Gin Lys Ser Giu Arg Lys Lys Trp lie His Cys Phe Glu 
210 215 220 

Asn Val lie Ala Leu lie Tyr Leu Ala Ser Leu Ser Giu Tyr Asp Gin 
225 230 235 ' * 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 
245 250 ' 255 

Leu Phe Gly Thr lie Leu Giu Leu Pro Trp Phe Lys Ser Thr Ser Val 
260 265 270 

lie Leu Phe Leu Asn Lys Thr Asp lie Leu Glu Glu Lys lie Pro Thr 
275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 
290 295 300 

Ala Glu Ala Ala Lys Arg Phe lie Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 
325 330 335 

Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn lie 
340 345 350 

Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 
355 360 * 365 

Asp Glu lie Asn Leu Leu 
370 



<21C> 18 
<21i> 3234 
<212> DNA 
<213> Human 

<400> 18 

atggcatttt atagctgctg ctgggtcctc ttggcactca cctggcacac ctctqcctec 60 

gggccagacc agcgagccca aaagaagggg gacattatcc ttggggggct ctttcctatt 120 

cattttggag tagcagctaa agatcaagat cicaaatcaa ggccggagtc tctgcaatct 160 
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atcaggtata atttccgtgg gtttcgctgg ttacaggcta tgatatttgc catagaggag 240 

ataaacagca gcccagccct tcttcccaac ttgacgctgg gatacaggat atttgacact 300 

tgcaacaccg tttctaaggc cttggaagcc accctgagtt ttgttgcrca aaacaaaatt 360 

gat'ctttga accttgatga gttctgcaac tgctcagagc acattccctc tacgattgct 420 

gtggtgggag caactggctc aggcgtctcc acggcagtgg caaatctgct ggggctcttc 480 

tacattcccc aggtcagtta tgcctcctcc agcagactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

atcgagtatt tccgctggaa ctgggtgggc acaattgcag ctgatgacga ctatgggcgg 660 

ccggggattg agaaattccg agaggaagct gaggaaaggg atatctgcat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 780 

aattccacgg ccaaagtcat cgtggttttc tccagtggcc cagatcttga gcccctcatc 840 

aaggagattg tccggcgcaa tatcacgggc aagatctggc tggccagcga ggcctgggcc 900 

agctcctccc tgatcgccat gcctcagtac ttccacgtgg ttggcggcac cattggattc 960 

gctctgaagg ctggccagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacatttaa ctgccacctc 1080 

caagaaggtg caaaaggacc tttacctgtg gacacctttc tgagaggtca cgaagaaagt 1140 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacagg ggatgagaac 1200 

atcagcagtg tcgagacccc ttacatagat tacacgcatt tacggatatc ctacaatgtg 1260 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 1380 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 14 40 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa qggagaaaga 1560 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgtgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcattgcc 1800 

aaggagatcg agtttctgtc gtggacggag ccctttggga tcgcactcac cctctttgcc 1860 

gtgctgggca ttttcctgac agcctttgtg ctgggtgtgt ttatcaagtt ccgcaacaca 1920 

cccattgtca aggccaccaa ccgagagctc tcctacctcc tcctcttctc cctgctctgc 1980 

tgcttctcca gctccctgtt cttcatcggg gagccccagg actggacgtg ccgcctgcgc 2040 

cagccggcct ttggcatcag cttcgtgctc tgcatctcat gcatcctggt gaaaaccaae 2100 

cgtgtcctcc tggtgtttga ggccaagatc cccaccagct tccaccgcaa gtggtggggg 2160 

ctcaacctgc agttcctgct ggttttcctc tgcaccttca tgcagattgt catctgtgtg 2220 

atctggctct acaccgcgcc cccctcaagc taccgcaacc -aggagctgga ggatgagatc 2280 

atcttcatca cgtgccacga gggctccctc atggccctgg gcttcctgat cggctacacc 234 0 

tgcctgctgg ctgccatctg cttcttcttt gccttcaagt cccggaagct gccggagaac 2400 

ttcaatgaag ccaagttcat caccttcagc atgctcatct tcttcatcgt ctggatctcc 2460 

ttcattccag cctatgccag cacctatggc aagtttgtct ctgccgtaga ggtgattgcc 2520 

atcctggcag ccagctttgg cttgctggcg tgcatcttct tcaacaagat ctacatcatt 2580 

ctcttcaagc catcccgcaa caccatcgag gaggtgcgtt gcagcaccgc agctcacgct 2640 

ttcaaggtgg ctgcccgggc cacgctgcgc cgcagcaacg tctcccgcaa gcggtccagc 2700 

agccttggag gctccacggg atccaccccc tcctcctcca tcagcagcaa gagcaacagc 2760 

gaagacccat tcccacagcc cgagaggcag aagcagcagc agccgctggc cctaacccag 2820 

caagagcagc agcagcagcc cctgaccctc ccacagcagc aacgatctca gcagcagccc 2880 

agatgcaagc agaaggtcat ctttggcagc ggcacggtca ccttctcact gagctttgat 2940 

gagcctcaga agaacgccat ggcccacggg aattctacgc accagaactc cctggaggcc 3000 

cagaaaagca gcgatacgct gacccgacac cagccattac tcccgctgca gtgcggggaa 3060 

acggacttag atctgaccgt ccaggaaaca ggtctgcaag gacctgtggg tggagaccag 3120 

cggccagagg tggaggaccc tgaagagttg tccccagcac ttgtagtgtc cagttcacag 3180 

agctttgtca tcagtggtgg aggcagcact gttacagaaa acgtagtgaa ttca 3234 
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<210> 19 
<211> 34 64 
<212> DNA 
< 2 1 2 > Human 

<400> 29 



atgttgctgc tgctgctact ggcgccactc ttcc:ccgcc ccccgggcgc gggcggggcg 60 

cagaccccca ecgccacctc agaaggrtgc cagatcatac acccgcccrg ggaagggggc 120 

atcaggtacc ggggcctgac tcgggaccag gtgaaggcta tcaacttcct gccagtggac ISO 

tatgacattg agiatgtgtg ccggggggag cgcgaggtgg iggggcccaa gqtccgcaag 240 

tgcctggcca acggctcctg gacagatatg gacacaccca gccgctgtgt ccgaatctgc 30C 

tccaagtctt atttgaccct ggaaaatggg aaggttttcc tgacgggtgg gqacctccca 360 

gctctggacg gagcccgggt gqatttccgg tgtgaccccg acttccatct ggtcggcagc 420 

tcccggagca tctqtagtca gggccagtgg agcaccccca agccccactg ccaggtgaat 460 

cgaacqccac actcagaacg gcgcccagtg tacatccggg cactgtttcc catgagcggg 540 

ggctggccag ggggccacgc ctgccagccc gcggtggaga tggcgcrgga ggacgtaaat: 600 

agccgcaggg acarcctgcc ggactatgag ctcaagctca tccaccacga cagcaagtgt 660 

gatccaggcc aagccaccsa gtacctatat gagctgctct acaacgaccc tatcaagatc 720 

atccttatgc ctggctgcag ctctgtcicc acgctggtgg ctgaggctgc taggatgtgg 780 

aacctcattg tgctttccta rggctccagc tcaccagccc tgtcaaaccg gcagcgtttc £40 

cccactttct tccgaacgca cccatcagcc acactccaca accctacccg cgtgaaactc 900 

tttgaaaagt ggcgctggaa gaagattgct accatccagc agaccactga ggtcttcact 960 

tccactctgg acgacctgga ggaacgagtg aaggaggctg gaattgagat tactttccgc 1020 

cagagtttct tctcagatcc agctgtgccc gtcaaaaacc tgaagcgcca ggatgcccga 1060 

atcatcgtgg gacttttcta tgagactgaa gcccggaaag ttttttgtga ggtgtacaag 1140 

gagcgtctct ttgggaagaa gtacgtctgg ttcctcattg ggtggtatgc tgacaattgg 1200 

ttcaagatct acgacccttc tatcaactgc acagtggatg agatgactga ggcggtggag 1260 

ggccacatca caactgagat tgtcatgctg aatcctgcca atacccgcag catttccaac 1320 

atgacatccc aggaarttgt ggagaaacta accaagcgac tgaaaagaca ccctgaggag 1380 

acaggaggct tccaggaggc accgctggcc tatgatgcca tctgggcctt ggcactggcc 1440 

ctgaacaaga catctggagg aggcggccgt tctggtgtgc gcctggagga cttcaactac 1500 

aacaaccaga ccattaccga ccaaatctac cgggcaatga actcttcgtc ctttgagggt 1560 

gtctctggcc atgtggtgtt tgatgccagc ggctctcgga tggcatggac gcttatcgag 1620 

cagcttcagg gtggcagcta caagaagatt ggctactatg acagcaccaa ggatgatctt 1680 

tcctggtcca aaacagataa atggattgga gggtcccccc cagctgacca gaccctggtc 1740 

atcaagacat tccgcttcct gtcacagaaa ctctttatct ccgtctcagt tctctccagc 1800 

ctgggcattg tcctagctgt tgtctgtctg tcctttaaca tctacaactc acatgtccgt 1860 

tatatccaga actcacagcc caacctgaac aacctgactg ctgtgggctg ctcactggct 1920 

ttagcrgctg tcttccccct ggcgctcgat ggttaccaca ttgggaggaa ccagtttcct 1980 

ttcgtctgcc aggcccgcct ctggcrcctg ggcctgggct ttagtcrggg ctacggttcc 2040 

atgttcacca agarttggtq ggtccacacg gtcttcacaa agaaggaaga aaagaaggag 2100 

tggaggaaga ctctggaacc ctggaagctg tatgccacag tgggcctgct ggtqggcatg 2160 

gatgtcctca ctctcgcca;: ctggcagatc gtggaccctc tgcaccggac cattgagaca 2220 

tttgccaagg aggaacctaa ggaagatatt gacgtctcta ttctgcccca gctggagcat 2280 

tgcagctcca ggaagatgaa tacatggctt ggcattttct atggttacaa ggggctgctg 2340 

ctgctgctgg caarcttcct tgcttatgag accaagagtg tgtccactga gaagatcaat 2400 

gatcaccggg ctgtgggcat gqctatctac aatgtggcag tcctgtgcct catcactgct 2460 

cctgtcacca tgattctctc cagccagcag gatgcagcct ttgcctttgc ctctcttgcc 2520 

atagttttct cctcctatai cactcttgtt gtgctctttg tgcccaagat gcgcaggctg 2560 

atcacccgag gggaatggca gtcggaggcg caggacacca tgaagacagg qtcatcgacc 2640 

aacaacaacg aggaggagaa gtcccggctg ttggagaagg agaaccgiga a ct qcaaaa g 270C 

atcattgctq agaaagagga gcgtctctct qaactgcgcc arcagctcca gtctcggcag 2760 

cagctccgcr cccggcgcca cccaccgaca cccccaqaac cctctggggg cctgcccagg 282C 

gqaccccctg agccccccga ccggcrtagc tgtgatggga gtcgagtgca tttgctttat 2880 
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aagtgagggt 
gcaggggact 
ctcatctctt 
ct ctgggaaa 
caatttagt t 
ctcactgcat 
agctcctctg 
ccaccccaaa 
cttctatact 
ntttcgccaa 



agggt gaggg 
caggaagcag 
gtaaatacat 
cagacctttt 
cgtacctggc 
ctttctcttc 
cct ttgtgct 
ggggcctctc 
ttctcacatg 
ggntcacatg 



aggacaggcc 
ggggtcccca 
gtccccctgt 
tctctcttac 
ttgaagctgc 
ccatgcaaca 
ctgttcctgt 
cttttctcca 
tggctccccc 
ctcccttgcc 



agtaggggga 
t ccccagct g 
gagttctggg 
tgcttcatgt 
tcactgctca 
ccctcttcta 
ccagcagggg 
ctgtcataat 
tgaattttgc 
tctggctccg 



gggaaaggga 
ggaagaacat 
ctgatttggg 
aattttgtat 
cacgctgcct 
gttaccacgg 
t ct cccaaca 
ct ctttccat 
t tccttt ggg 
tgca 



gaggggaagg 
get atccaat 
tctctcatac 
cacctctt ca 
cctcagcagc 
caacccctgc 
agt gctctt t 
cttacttgcc 
gagctcattc 



2940 
3000 
3060 
3120 
318 0 
3240 
3300 
3360 
3420 
3464 



<2I0> 20 
<211> 288*? 
<212> DNA 
<213> Human 

<400> 20 

atggggcccg gggccccttt tgcccgggtg gggtggccac tgccgcttct ggttgtgatg 60 

gcggcagggg tggctccggt gtgggcctcc cactcccccc atctcccgcg gcctcactcg 120 

cgggtccccc cgcacccctc etcagaaegg cgcgcagtgt acategggge actgtttccc 180 

atgagcgggg getggecagg gggccaggcc tgccagcccg cggtggagat ggcgctggag 240 

gaegtgaata geegcaggga catcctgccg gactatgagc tcaagctcat ccaccacgac 300 

agcaagtgtg atccaggcca agccaccaag tacctatatg agetgetcta caacgaccct 360 

atcaagatca tccttatgcc tggctgeage tctgtctcca cgctggtggc tgaggctget 420 

aggatgtgga acctcattgt gctttcctat ggctccagct caccagccct gtcaaacegg 480 

cagcgtttcc ccactttctt ccgaacgcac ccatcagcca cactccacaa ccctacccgc 540 

gtgaaactct ttgaaaagtg gggctggaag aagattgeta ccatccagca gaccactgag 600 

gtcttcactt cgactctgga cgacctggag gaacgagtga aggaggctgg aattgagatt 660 

actttccgcc agagtttctt ctcagatcca gctgtgcccg tcaaaaacct gaagcgccag "720 

gatgeccgaa tcatcgtggg acttttctat gagactgaag cccggaaagt tttttgtgag 780 

gtgtacaagg agegtctett tgggaagaag tacgtctggt tcctcattgg gtggtatgct 840 

gacaattggt tcaagatcta cgacccttct ateaactgea cagtggatga gatgactgag 900 

gcggtggagg gccacatcac aactgagatt gtcatgctga atcctgccaa tacccgcagc 960 

atttccaaca tgacatccca ggaatttgtg gagaaactaa ccaagcgact gaaaagacac 1020 

cctgaggaga caggaggctt ccaggaggca ccgctggcct atgatgecat ctgggccttg 1080 

gcactggccc tgaacaagac atctggagga ggcggccgtt ctggtgtgcg cctggaggac 1140 

ttcaactaca acaaccagac cattaccgac caaatctacc gggcaatgaa ctcttcgtcc 1200 

tttgagggtg tctctggcca tgtggtgttt gatgecageg getcteggat ggcatggacg 1260 

cttatcgagc agcttcaggg tggcagctac aagaagattg gctactatga cagcaccaag 1320 

gatgatcttt cctggtccaa aacagataaa tggattggag ggtccccccc agctgaccag 1380 

accctggtca tcaagacatt ccgcttcctg tcacagaaac tctttatctc cgtctcagtt 1440 

ctctccagcc tgggcattgt cctagctgtt gtctgtctgt cctttaacat ctacaactca 1500 

catgtccgtt atatccagaa ctcacagccc aacctgaaca acctgactgc tgtgggctgc 1560 

tcactggctt tagctgetgt cttccccctg gggctcgatg gttaccacat tgggaggaac 1620 

cagtttcctt tcgtctgcca ggcccgcctc tggctcctgg gectgggett tagtctgggc 1680 

tacggttcca tcttcaccaa gatttggtgg gtccacacgg tcttcacaaa gaagqaagaa 1740 

aagaaggagt ggaggaagac tctggaaccc tggaagctgt atgccacagt gqgcctgctg 1800 

gtgggcatgg atgtcctcac tctcgccatc tggcagatcg tggaccctct gcaccggacc 1860 

attgagacat ttgccaagga ggaacctaag gaagatattg aegtctctat tctgccccag 1920 

ctggagcatt qcagctccag gaagatgaat acatggcttg gcattttcta tggttacaag 1980 

gggctgctgc tgctgctggg aatcttcctt gcttatgaga ccaagagtgt gtccactgag 2040 

aagatcaatg atcaccggac tgtgggcatg gctatctaca atgtggcact cctgtgcctc 2100 
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attgagacat ttgccaagqa gga acctaac gaaqa ta ttq acgtctctat tctgccccac 192C 

ctggagcatt gcagctccag gaagatgaat acatggcttg gcattttcta cggttacaag 19B0 

gggctgctgc tgctgctggg aatcttcctt gcttatgaga ccaagagtgt gtccactqag 2C4C 

aagatcaatg atcaccgggc tgtgggcatg gctatctaca atgtggcagt cctctgcctc 22CC 

atcactgctc ctgtcaccat gatrctgtcc agccagcacg a-gcagcctt tgcctttgcc 2160 

tctcttgcca tagttttctc ctcctatatc actcrrcrtg t get cttrgr geccaagatg 222C 

cgcaggctga tcacccgagg ggaatggcag teggaggege agcacaccat gaagacaggg 22SC 

tcatcgacca acaacaacga ggaggagaag tcccggcrgt tggagaagga caaccgtgaa 2340 

ctggaaaaga teattgetga gaaagaggag cgtgtctctg aactgcgcca tcaactccag 2400 

tctcggcagc agctccgctc ccggcgccac ccaccgacac ccccagaacc ctctgggggc 2460 

ctgcccaggg gaccccctga gccccccgac eggcttaget gtgatgggag tegagtgeat 2520 

ttgetttata agtgagggta gggtgaggga ggacaggeca gtagggggag ggaaagggag 2580 

aggggaaggg cacgggactc aggaagcagg gggtccccat ccccagctgg gaagaacatg 2640 

ctatccaatc tcarctcttg raaatacatg tccccctgtg acttctgggc tgatttgggt 2700 

ctctcatacc tctgggaaac agaccttttt ctctcttact gcttcatgta attttgtatc 2760 

acctcttcac aatttagttc gtacctggct tgaagctget cactgctcac acgctgcctc 2620 

ctcagcagcc tcactgcatc tttctcttcc catgcaacac cctcttctag ttaccacggc 2e80 

aacccct 2867 



<210> 21 
<221> 3144 
<212> DMA 
<213> Human 

<400> 21 



atggcttccc cgcggagctc cgggcagccc gggccgcngc cgccgccgcc accgccgccc 60 

gcgcgcctgc tactgetact gctgctgccg ctgctgctgc ctctggcgcc eggggectgg 120 

ggctgggcgc ggggcgcccc ccggccgccg cccagcagcc cgccgctctc catcatgggc 160 

ctcatgccgc tcaccaagga ggtggccaag ggcagcatcg ggcgcggtgt gctccccgcc 240 

gtggaactgg cc2tcgagca gatccgcaac gagtcactcc tgcgccccta cttcctcgac 300 

ctgcggctct atgacacgga gtgegacaac gcaaaagggt tgaaagcett etacgatgea 360 

ataaaatacg ggccgaacca cttgatggrg tttggaggcg tctgtccatc cgtcacatcc 420 

ateattgeag agtccctcca aggctggaat ctggtgcagc tttcttttgc tgcaaccacg 480 

cctgttctag ccgataagaa aaaataccct tatttctttc ggaccgtccc arcagacaat 540 

gcggtgaatc cagccatcct gaagttgctc aagcactacc agtggaagcg cgtgggcacg 600 

ctgacgcaag aegttcagag gttctctgag gtgeggaate acctgactgg agttcrgtat 660 

ggegaggaca ttgagatttc agacaccgag egcttctcca acgatccctg taccagtgtc 720 

aaaaagctga aggggaatga tgtgcggatc atccttggcc agtttgacca qaatatggca 780 

gcaaaagtgt tctgttgtgc atacgaggag aacatgtatg gtagtaaata tcagtggatc 840 

attceggget ggtacgagee ttcttggtgg gagcaggtgc acaeggaage caactcatcc SOO 

cgctgcctcc ggeagaatct gcttgctgcc atggagggct acattggcgt ggatttcgag 960 

cccctgagct ccaagcagat caagaccatc tcaggaaaga ctccacagca gtatgagaga 1020 

gagtacaaca acaageggtc aggcgtgggg cccagcaagt tecaegggta cgcctacgat 1060 

ggcatctggg tcatcgccaa gaeactgeag agggecatgg agacactgea tgccagcagc 1140 

cggcaccagc ggatccagga cttcaactac acggaccaca cgctgggcag gatcatcctc 1200 

aatgccatga acgagaccaa ettctteggg qtcacgggtc aagttgtatt ccggaatggg 1260 

gagagaatgg ggaccattaa atttactcaa tttcaagaca ccagggaggt gaaggtggga 1320 

gagtacaacg ctgtggccga cacactggag atcatcaatg acaccatcag gttccaagga 1380 

tccgaaccac caaaagacaa gaccatcatc ctggagcagc tgeggaagat ctccctacct 1440 

ctctacagca tcctctctgc cctcaccatc ctegggatga tcatggccag rgcrtrtctc 1500 

ttcttcaaca tcaagaaccg gaatcagaag ctcataaaga tgtcgagtcc atacatgaac 2560 

aaccttatca tccttggagg gatgctctcc tatgettcca tattictctt tggecttgat 1620 
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tatgcctaca agggacttct catgttgttc ggttgtttct tagcttggga gacccgcaac 204 0 

gtcagcatcc ccgcactcaa cgacagcaag tacatcggga tgagtgtcta caacgtgggg 2100 

atcatgtgca tcatcggggc cgctgtctcc ttcctgaccc gggaccagcc caatgtgcag 2160 

ttctgcatcg tggctctggt catcatcttc tgcagcacca tcaccctctg cctggtattc 2220 

gtgccgaagc tcatcaccct gagaacaaac ccagatgcag caacgcagaa caggcgattc 2280 

cagttcactc agaatcagaa gaaagaagat tctaaaacgt ccacctcggt caccagtgtg 2340 

aaccaagcca gcacatcccg cctggagggc ctacagtcag aaaaccatcg cctgcgaatg 2400 

aagatcacag agctggataa agacttggaa gaggtcacca tgcagctgca ggacacacca 2460 

gaaaagacca cctacattaa acagaaccac taccaagagc tcaatgacat cctcaacctg 2520 

ggaaacttca ctgagagcac agatggagga aaggccattt taaaaaatca cctcgatcaa 2580 

aatccccagc tacagtggaa cacaacagag ccctctcgaa catgcaaaga tcctatagaa 264 0 

gatataaact ctccagaaca catccagcgt cggctgtccc tccagctccc catcctccac 2700 

cacgcctacc tcccatccat cggaggcgtg gacgccagct gtgtcagccc ctgcgtcagc 2760 

cccaccgcca gcccccgcca cagacatgtg ccaccctcct tccgagtcat ggtctcgggc 282 0 

ctgtaagggt gggaggcctg ggcccggggc ctcccccgtg acagaaccac actgggcaga 2880 

ggggtctgct gcagaaacac tgtcggctct ggctgcggag aagctgggca ccatggctgg 2940 

cctctcagga ccactcggat ggcactcagg tggacaggac ggggcagggg gagacttggc 3000 

acctgacctc gagccttatt tgtgaagtcc ttatttcttc acaaagaaga ggaacggaaa 3060 

tgggacgtct tccttaacat ctgcaaacaa ggaggcgctg ggatatcaaa cttgcaaaaa 3120 

aaaaaaaaaa aaaaaaaaaa aaaa 3144 



<210> 22 
<211> 2880 
<212> DNA 
<213> Rat 

<400> 22 



atgctgctgc tgctgctggt gcctctcttc ctccgccccc tgggcgctgg cggggcgcag 60 

acccccaacg ccacctcgga aggttgccag attatacatc cgccctggga aggtggcatc 120 

aggtaccgtg gcttgactcg cgaccaggtg aaggccatca acttcctgcc tgtggactat 180 

gagatcgaat atgtgtgccg aggggagcgc gaggtggtgg ggcccaaggt gcgcaaatgc 240 

ctggccaacg gctcctggac ggatatggac acacccagcc gctgtgtccg aatctgctcc 300 

aagtcttatt tgaccctgga aaatgggaag gttttcctga cgggtgggga cctcccagct 360 

ctggatggag cccgggtgga gttccgatgt gaccccgact tccatctggt gggcagctcc 420 

cggagcgtct gtagtcaggg ccagtggagc acccccaagc cccactgcca ggtgaatcga 480 

acgccacact cagaacggcg tgcagtatac atcggggcgc tgtttcccat gagcgggggc 540 

tggccggggg gccaggcctg ccagcccgcg gtggagatgg cgctggagga cgttaacagc 600 

cgcagagaca tcctgccgga ctacgagctc aagcttatcc accacgacag caagtgtgac 660 

ccagggcaag ccaccaagta cttgtacgaa ctactctaca atgaccccat caagatcatt 720 

ctcatgcctg gctgtagttc tgtctccaca cttgtagctg aggctgcccg gatgtggaac 780 

cttattgtgc tctcatatgg ctccagttca ccagccttgt caaaccgaca gcggtttccc 840 

acgttcttcc ggacgcatcc atccgccaca ctccacaatc ccacccgggt gaaactcttc 900 

gaaaagtggg gctggaagaa gatcgctacc atccaacaga ccaccgaggt cttcacctca 960 

acgctggatg acctggagga gcgagtgaaa gaggctggga tcgagatcac tttccgacag 1020 

agtttcttct cggatccagc tgtgcctgtt aaaaacctga agcgtcaaga tgctcgaatc 1080 

atcgtgggac ttttctatga gacggaagcc cggaaagttt tttgtgaggt ctataaggaa 1140 

aggctctttg ggaagaagta cgtctggttc ctcatcgggt ggtatgctga caactggttc 1200 

aagacctatg acccgtcaat caattgtaca gtggaagaaa tgaccgaggc ggtggagggc 1260 

cacatcacca cggagattgt catgctgaac cctgccaaca cccgaagcat ttccaacatg 1320 

acgtcacagg aattrgtgga gaaactaacc aagcggctga aaagacaccc cgaggagact 1380 

ggaggcttcc aggaggcacc actggcctat gatgctarct gqgccttggc tttggccrtg 1440 

aacaagacgt ctggaggagg tggtcgttcc ggcgigcgcc tggaggactt taactacaac 1500 

aaccagacca ttacagacca gatctaccgg gccatgaact cctcctcctr tgaggqcgtt 1560 
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t ct qqccat g tggtctttga tgccagcggc tccccgatgq catggacact tatccagcag 1620 

ctacagggcg gcagetacaa gaagatcggc t act accaca gcaccaagga tgatctttcc 1660 

tggtccaaaa cggacaagtg gattggaggg tctcccccaq ctgaccagac cttcgtcatc 1740 

aagacattcc gtttcctgtc tcagaaactc tttatetccg tctcagttct ctccagcctg 1800 

ggcattgttc ttgetcttgt ctgtctgtcc tttaacatct acaactccca cgttcgttat 1E60 

a t ceaqaact cccagcccaa cctgaacaat ctgactgctg tgggctgctc actgccactg 1920 

get get gt ct tccctctcgg get ggatggt taccacatag ggagaageca gttcccgttt 1960 

gtctgecagg cccgcctttg get ettggee ttgggcttta gtctgggcta tgcctctatg 2040 

ttcaccaaga tctggtgggt ccacacagtc ttcacgaaga aggaggagaa gaaggactgg 2100 

aggaagaccc tagagecctg gaaactctat gccactgtgg gcctgctggt gggcatggat 2160 

gtcctgactc ttgccatctg gcagattgtg gaccccttgc accgaaccat tgagactttt 2220 

gecaaggagg aaccaaagga agacatcgat gtctccattc tgccccagtt ggagcactgc 2280 

agctccaaga agatgaatac gtggcttggc attttctatg gttacaaggg getgetgetg 2340 

ctgctgggaa tetttcttge ttacgaaacc aagagcgtgt ccactgaaaa gatcaatgac 2400 

cacagggccg tgggcatggc tatctacaat gtcgcggtcc tgtgtctcat cactgctcct 2460 

gtgaccatga tcctttccag tcagcaggac geagectttg cctttgcctc tctggccatc 2520 

gtgttctctt cctacatcac tctggttgtg ctctttgtgc ecaagatgeg caggctgatc 2560 

acccgagggg aatggcagtc tgaaacgcag gacaccatga aaacaggatc atccaccaac 2640 

aacaacgagg aagagaagtc ccgactgttg gagaaggaaa accgagaact ggaaaagatc 2700 

ategctgaga aagaggagcg cgtctctgaa ctgcgccatc agctccagtc teggcagcaa 2760 

ctccgctcac ggcgccaccc cccaaeaccc ccagatccct ctgggggcct tcccagggga 2820 

ccctctgagc cccctgaccg gcttagctgt gatgggagtc gagtacattt gctttacaag 2880 



<210> 23 
<21i> 2532 
<212> DMA 
<213> Rat 

<400> 23 



atgggcccgg ggggaccctg taccccagtg gggtggccgc tgcctcttct gctggtgatg 60 

gcggctgggg tggctccggt gtgggcctct cactcccctc atctcccgeg gcctcacccg 120 

agggtccccc cgcacccctc etcagaaegg cgtgcagtat acategggge gctgtttccc 180 

atgagcgggg gctggccggg gggccaggcc tgccagcccg cggtggacat ggcgctggag 240 

gaegttaaca geegcagaga catcctgccg gactacgagc tcaagcttat ccaccacgac 300 

agcaagtgtg acccagggca agccaccaag tacttgtacg aactactcta caatgacccc 360 

atcaagatca ttctcatgcc tggctgtagt tctgtctcca cacttgtagc tgaggctgee 420 

cggatgtgga accttattgt gctctcatat ggctccagtt caccagcctt gtcaaaccga 480 

cageggttte ccacgttctt ccggacgcat ccatccgcca cactccacaa tcccacccgg 540 

gtgaaactct tcgaaaagtg gggctggaag aagategcta ccatccaaca gaccacccag 600 

gtcttcacct caacgctgga tgacctggag gagcgagtga aagagqctgg gatcgagatc 660 

actttccgac agagtttctt ctcggatcca gctgtgcctg ttaaaaacct gaagcgtcaa 720 

gatgetcgaa tcatcgtggg acttttctat gagaeggaag cccggaaagt ttttrgtgag 78C 

gtctataagg aaaggctctt tgggaagaag tacgtctggt tcctcatcgg gtgqtatgct 840 

gacaactggt tcaagaccta tgacccgtca atcaattgta cagtggaaga aatgaccgag 900 

gcggtggagg gccacatcac caeggagatt gtcatgctga accctgccaa cacccgaagc 960 

atttccaaca tgaegtcaca ggaatttgtg gagaaactaa ccaagcggct gaaaagacac 102C 

cccgaggaga ctggaggctt ccaggaggca ccactggcct atqatgetat ctgqgccttg 1060 

getttggect tgaacaagac gtctggagga ggtggtcgtt ccggcctgcg cctggaggac 1140 

tttaactaca acaaccagac cattacagac cagatctacc gggccatgaa ctcct ectec 1200 

tttgagggcg tttctggcca tgtggtcttt gatgecageg gctcccggat ggcatggaca 1260 

cttatcgagc agctacaggg cggcagctac aagaagatcg gctactacga cagcaccaag 1320 



WO 99/51641 



PCT/US99/07333 



30 



gatgat cttt 
accttggtca 
ct ct ccagcc 
cacgtt cgtt 
t cactggcac 
cagt t cccgt 
tat ggct ct a 
aagaaggagt 
gtgggcatgg 
attgagactt 
ttggagcact 
gggctgctgc 
aagatcaatg 
atcact get c 
t ct ctggcca 
cgcaggctga 
teat ccacca 
ct ggaaaaga 
t ctcggcagc 
cttcccaggg 
tt gctttaca 



cctggt ccaa 
t caagacat t 
tgggcattgt 
at atccagaa 
tggctgctgt 
ttgtctgcca 
tgtt caccaa 
ggaggaagac 
atgtcctgac 
tt gecaagga 
gcagct ccaa 
tgctgctggg 
accacagggc 
ctgtgaccat 
t cgtgttctc 
t cacccgagg 
acaacaacga 
teategctga 
aact ccget c 
gaccct ctga 
ag 



aacggacaag 
ccgtttcctg 
tcttgctgtt 
ct cccagccc 
ctt ccct ct c 
ggcccgcctt 
gatctggt gg 
cctagagccc 
tcttgccatc 
ggaaccaaag 
gaagatgaat 
aatctttctt 
cgtgggcatg 
gatccttt cc 
ttcctacat c 
ggaatggcag 
ggaagagaag 
gaaagaggag 
acggcgccac 
gccccctgac 



tggattggag 
tctcagaaac 
gt ctgt ct gt 
aacct gaaca 
gggctgga tg 
tggctcttgg 
gt ccacacag 
tggaaactct 
tggcagattg 
gaagacatcg 
acgtggcttg 
gcttacgaaa 
gctat ctaca 
agt cagcagg 
actctggttg 
t ct gaaaege 
tcccgactgt 
cgcgtctctg 
cccccaacac 
eggcttaget 



ggt ct ccccc 
tctttatctc 
cctttaacat 
atetgactge 
gttaccacat 
gcttgggctt 
tcttcacgaa 
atgccactgt 
tggacccctt 
atgtctccat 
gcattttcta 
ecaagagegt 
atgtcgcggt 
acgcagcctt 
tgctctttgt 
aggacaccat 
t ggagaagga 
aactgcgcca 
ccccagatcc 
gtgatgggag 



agct gaccag 
cqtct cagtt 
ctacaact cc 
tgtgggctgc 
agggagaagc 
tagt ctgggc 
gaaggaggag 
gggcctgctg 
gcaccgaacc 
t ctgccccag 
tggt tacaag 
gt ccact gaa 
cctgt gtctc 
tgcctttgcc 
geccaagat g 
gaaaacagga 
aaaccgagaa 
tcagctccag 
'ct ctgggggc 
tcgagtacat 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I8 60 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
24 60 
2520 
2532 



<210> 24 
<211> 960 
<212> PRT 
<213> Rat 

<400> 24 

Met Leu Leu Leu Leu Leu Val Pro Leu Phe Leu Arg Pro Leu Gly Ala 
15 10 15 

Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Glu Gly Cys Gin He He 
20 25 30 

His Pro Pro Trp Glu Gly Gly He Arg Tyr Arg Gly Leu Thr Arg Asp 
35 40 45 

Gin Val Lys Ala He Asn Phe Leu Pro Val Asp Tyr Glu He Glu Tyr 
50 55 60 

Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Val Arg Lys Cys 
65 70 75 80 

Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys Val 
85 90 95 

Arg He Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Val Phe 
100 105 110 

Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Glu Phe 
111 120 125 
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Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser Val Cys 
130 135 140 

Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn Arc 
145 * 150 155 160 

Thr Pro His Ser Glu Arg Arc Ala Val Tyr He Gly Ala Leu Phe Pro 
165 170 175 

Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val Glu 
180 185 190 

Met Ala Leu Glu Asp Val A.sn Ser Arg Arc Asp He Leu Pro Asp Tyr 

195 200 2C5 

Glu Leu Lys Leu He His His Asp Ser Lys Cys Asp Pro Gly Gin Ala 
210 " 215 220 

Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys lie lie 
225 230 235 240 

Leu Met Pro Gly Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala 
245 250 255 

Arg Met Trp Asn Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro Ala 
260 265 270 

Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro Ser 
275 280 285 

Ala Thr Leu His Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp Gly 
290 295 300 

Trp Lys Lys lie Ala Thr lie Gin Gin Thr Thr Glu Val Phe Thr Ser 
305 310 315 320 

Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Glu Ala Gly lie Glu lie 
325 330 335 

Thr Phe Arg Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn 
340 345 350 

Leu Lys Arg Gin Asp Ala Arc lie lie Val Gly Leu Phe Tyr Glu Thr 
355 360 365 

Glu Ala Arg Lys Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe Gly 
370 ' " 375 380 

Lys Lys Tyr Val Trp Phe Leu He Gly Trp Tyr Ala Asp Asn Trp Phe 
365 390 395 400 

Lys Thr Tyr Asp Pro Ser lie Asn Cys Thr Val Glu Glu Met Thr Glu 
4 05 4 10 415 
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Ala Val Giu Gly His lie Thr Thr Glu He Val Met Leu Asn Pro Ala 
420 425 430 

Asn Thr Arg Ser He Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys 
435 440 445 

Leu Thr Lys Arg Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe Gin 
450 455 460 

Glu Ala Pro Leu Ala Tyr Asp Ala He Trp Ala Leu Ala Leu Ala Leu 
465 470 475 4B0 

Asn Lys Thr Ser Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu Asp 
485 490 495 

Phe Asn Tyr Asn Asn Gin Thr He Thr Asp Gin lie Tyr Arg Ala Met 
500 505 510 

Asn Ser Ser Ser Phe Glu Gly Val Ser Gly His Val Val Phe Asp Ala 
515 520 525 

Ser Gly Ser Arg Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly Gly 
530 535 540 

Ser Tyr Lys Lys lie Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser 
545 550 555 560 

Trp Ser Lys Thr Asp Lys Trp lie Gly Gly Ser Pro Pro Ala Asp Gin 
565 570 575 

lie Leu Val He Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu Phe lie 
580 585 590 

Ser Val Ser Val Leu Ser Ser Leu Gly lie Val Leu Ala Val Val Cys 

595 600 605 

Leu Ser Phe Asn lie Tyr Asn Ser His Val Arg Tyr lie Gin Asn Ser 
610 615 620 

Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala Leu 
625 630 635 640 

Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He Gly Arg Ser 
645 650 655 

Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu Gly 
660 665 670 

Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp Trp Val His 
675 680 685 



Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg Lys Thr Leu 
690 695 700 
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GIu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met Asp 
705 " 7IC 715 72*0 

Val Leu Thr Leu Ala lie Trp Gin He Val Asp Pre Leu His Arg Thr 
725 730 735 

He Glu Thr Phe Ala Lys Giu Glu Pro Lys Glu Asp He Asp Val Ser 
740 745 75C 

He Leu Pro Gin Leu Glu His Cys Ser Ser Lys Lys Met Asn Thr Trp 
755 760 765 

Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu Leu Gly He 
770 775 780 

Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys He Asn Asp 
785 790 795 800 

Kis Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val Leu Cys Leu 
805 810 815 

He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin Asp Ala Ala 
820 825 830 

Phe Ala Phe Ala Ser Leu Ala lie Val Phe Ser Ser Tyr He Thr Leu 
835 840 845 

Val Val Leu Phe Val Pro Lys Met Arg Arg Leu lie Thr Arg Gly Glu 
850 855 860 

Trp Gin Ser Glu Thr Gin Asp Thr Met Lys Thr Gly Ser Ser Thr Asn 
865 870 875 880 

Asn Asn Glu Glu Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg Glu 
885 890 895 

Leu Glu Lys He He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu Arg 
900 905 910 

His Gin Leu Gin Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pre Pro 
915 920 925 

Thr Pro Pro Asp Pro Ser Gly Gly Leu Pro Arg Gly Pro Ser Glu Pro 
930 935 940 

Pro Asp Arg Leu Ser Cys Asp Gly Ser Arc Val His Leu Leu Tyr Lys 
945 950 955 960 



<210> 25 

<211> 844 

<212> PRT 

<213> Rat 
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<400> 25 

Met Gly Pro Gly Gly Pro Cys Thr Pro Val Gly Trp Pro Leu Pro Leu 
15 10 15 

Leu Leu Val Met Ala Ala Gly Val Ala Pro Val Trp Ala Ser His Ser 
20 25 30 

Pro His Leu Pro Arg Pro His Pro Arg Val Pro Pro His Pro Ser Ser 
35 40 45 

Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe Pro Met Ser Gly Gly 
50 55 ■ 60 

Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val Glu Met Ala Leu Glu 
65 70 75 80 

Asp Val Asn Ser Arg Arg Asp He Leu Pro Asp Tyr Glu Leu Lys Leu 
85 90 95 

He His His Asp Ser Lys Cys Asp Pro Gly Gin Ala Thr Lys Tyr Leu 
100 105 110 

Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He lie Leu Met Pro Gly 
115 120 125 

Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala Arg Met Trp Asn 
130 135 140 

Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro Ala Leu Ser Asn Arg 
145 150 155 160 

Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro Ser Ala Thr Leu His 
165 170 175 

Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp Gly Trp Lys Lys lie 
180 185 190 

Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr Ser Thr Leu Asp Asp 
195 200 205 

Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu He Thr Phe Arg Gin 
210 215 220 

Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn Leu Lys Arg Gin 
225 230 235 240 

Asp Ala Arg He He Val Gly Leu Phe Tyr Glu Thr Glu Ala Arg Lys 
245 * 250 255 



Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe Gly Lys Lys Tyr Val 
260 ' 265 270 



WO 99/51641 



PCT7US99/07333 



Trp Phe Leu He Giy Trp Tyr Ala Asp Asn Trp Phe Lys Thr Tyr Asp 
275 " * 280 * 265 

Pro Ser He Asr. Cys Thr Val GIu Giu Met Thr Glu Ala Val Glu Gly 
290 295 300 

His He Thr Thr Giu He Val Met Leu Asn Pre Ala Asn Thr Arg Ser 
305 310 315 320 

lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys Leu Thr Lys Arg 
325 330 335 

Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe Gin Glu Ala Pro Leu 
340 345 350 

Ala Tyr Asp Ala lie Trp Ala Leu Ala Leu Ala Leu Asn Lys Thr Ser 
355 360 365 

Giy Gly Gly Gly Arg Ser Gly Val Arg Leu Glu Asp Phe Asn Tyr Asn 
370 375 380 

Asn Gin Thr He Thr Asp Gin He Tyr Arg Ala Met Asn Ser Ser Ser 
385 390 395 400 

Phe Glu Gly Val Ser Gly Kis Val Val Phe Asp Ala Ser Gly Ser Arg 
405 410 415 

Met Ala Trp Thr Leu lie Glu Gin Leu Gin Gly Gly Ser Tyr Lys Lys 
420 425 430 

He Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser Trp Ser Lys Thr 
435 440 445 

Asp Lys Trp lie Gly Gly Ser Pro Pro Ala Asp Gin He Leu Val He 
450 455 460 

Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu Phe lie Ser Val Ser Val 
465 470 475 480 

Leu Ser Ser Leu Gly He Val Leu Ala Val Val Cys Leu Ser Phe Asn 
485 490 495 

He Tyr Asn Ser His Val Arg Tyr lie Gin Asn Ser Gin Pro Asn Leu 
500 505 510 

Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala Leu Ala Ala Val Phe 
515 520 525 

Pro Leu Gly Leu Asp Giy Tyr His lie Gly Arg Ser Gin Phe Pro Phe 
530 535 " 540 



Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu Giy Phe Ser Leu Giy 
545 550 555 560 
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Tyr Gly Ser Met Pne Thr Lys He Trp Trp Val His Thr Val Phe Thr 
565 570 575 

Lys Lys Glu. Glu Lys Lys GIu Trp Arg Lys Thr Leu Glu Pro Trp Lys 
560 585 590 

Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met Asp Val Leu Thr Leu 
595 600 605 

Ala He Trp Gin He Val Asp Pro Leu His Arg Thr He Glu Thr Phe 

610 615 620 



Ala Lys Glu Glu Pro Lys Glu Asp 
625 630 

Leu Glu His Cys Ser Ser Lys Lys 
645 

Tyr Gly Tyr Lys Gly Leu Leu Leu 
660 



lie Asp Val Ser He Leu Pro Gin 

635 640 

Met Asn Thr Trp Leu Gly He Phe 
650 655 

Leu Leu Gly lie Phe Leu Ala Tyr 
665 670 



Glu Thr Lys Ser Val Ser Thr Glu Lys He Asn Asp His Arg Ala Val 
675 680 685 

Gly Met Ala He Tyr Asn Val Ala Val Leu Cys Leu He Thr Ala Pro 
690 695 700 

Val Thr Met He Leu Ser Ser Gin Gin Asp Ala Ala Phe Ala Phe Ala 
705 710 715 720 

Ser Leu Ala He Val Phe Ser Ser Tyr He Thr Leu Val Val Leu Phe 
725 730 735 

Val Pro Lys Met Arg Arg Leu lie Thr Arg Gly Glu Trp Gin Ser Glu 
740 745 750 

Thr Gin Asp Thr Met Lys Thr Gly Ser Ser Thr Asn Asn Asn Glu Glu 
755 760 765 

Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg Glu Leu Glu Lys He 
770 775 780 

He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin 
785 790 795 800 

Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Asp 
805 810 815 

Pro Ser Gly Gly Leu Pro Arg Gly Pro Ser Glu Pro Pro Asp Arg Leu 
820 825 630 



Ser Cys Asp Gly Ser Arg Val His Leu Leu Tyr Lys 
835 840 
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<21C> 26 

<211> 2616 

< 2 1 2 > DNA 

<213> Human 

<40C> 26 



atgggatcgc tgctrgcgct cctggcactg ctgccgctct ggggtgctgt ggctgagggc 60 

ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct gttcccagtg 120 

caccagaagg gcggcccagc agaggactct ggtcctgtca atcagcaccg tggcatccag 180 

cgcctggagc ccatgctttt tgcactggac cgcatcaacc gt.cacccgca cctgctgcct 240 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 3C0 

caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggatc acgccacatc 360 

tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 420 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 480 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaactcccg ctargactac 540 

tttgcccgca cagtgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgag gcctctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtqg tgcgagccct gctgcagaag 780 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccaqc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtc ctatcaccat cgagctggcc 960 

tcctacccca tcagtgactt tgcctccrac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attcrgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgaac aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acstgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa grttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

grccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 1440 

gacaccagcc tcatcccatg ggcctcaccg tcagccggcc ccctggccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcactt g cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg qcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctgt rtgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 1860 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 2040 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gcrggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag targttgggc tcgctggccr acaatgtgct cctcatcgcg 2220 

ctcrgcacgc tttatgcctt caatactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattgtt gcccatcttc 2340 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccc tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 2460 

ccgcagaaga acgtggttag ccaccgggca cccaccagcc gctrtggcag tgctgctgcc 2520 

agggccagct ccagccttgg ccaagggicT: ggctcccagt ttgtccccac tgtttgcaat 2580 

ggccgtgagg tggtggactc gacaacgtca tcgctt 2616 
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<210> 27 
<2H> 824 
<212> PRT 
<213> Human 

<400> 27 

Met Gly Ser Leu Leu Ala Leu Leu Ala Leu Leu Pro Leu Trp Gly Ala 
15 10 15 

Val Ala Glu Gly Pro AJ a Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His lie Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 

His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 

Gly Ala Asp Gly Ser Arg His lie Cys Pro Asp Gly Ser Tyr Ala Thr 
115 120 125 

His Gly Asp Ala Pro Thr Ala lie Thr Gly Val He Gly Gly Ser Tyr 
130 135 140 

Ser Asp Val Ser He Gin Val Ala Asn Leu Leu Arg Leu Phe Gin He 
145 150 155 160 

Pro Gin He Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 170 175 

Arg Tyr Asp Tyr Phe Ala Arg Thr Val Pro Pro Asp Phe Phe Gin Ala 
180 165 190 

Lys Ala Met Ala Glu He Leu Arg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Glu Ala Ser Glu Gly Asp Tyr Gly Glu Thr Gly lie Glu Ala Phe 

210 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn He Cys Val Ala Thr Ser Glu Lys 
225 230 ' 235 240 

Val Gly Arg Ala Met Ser Arg Ala Ala Phe Glu Gly Val Val Arg Ala 
245 250 255 
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Leu Leu Gin Lys Pro Ser Ala Arg Val Ala Yal Leu Phe Thr Arc Ser 
2*60 265 270 

Glu Asp Ala Arc Glu Leu Leu Ala Ala Ser Gin Arc Leu Asn Ala Ser 
275 260 265 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu G1j Ser Val Val 
290 295 300 

Ala Gly Ser Glu Gly Ala Ala Giu Gly Ala lie Thr lie Glu Leu Ala 
305 31C 315 320 

Ser Tyr Pre lie Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arc 
355 360 365 

Ala Val Pro Phe Glu Gin Glu Ser Lys lie Met Phe Val Val Asn Ala 
370 375 380 

Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 

Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 

Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu lie Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Ala 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 5C5 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pre Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 " 535 540 
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Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr lie Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr lie 
595 600 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe lie Phe He 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 

Phe He Ser Pro Ala Ser Gin Val Ala lie Cys Leu Ala Leu lie Ser 
675 680 685 

Gly Gin Leu Leu lie Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 

Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Asn Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys lie lie Trp Leu Ala Leu Leu Pro He Phe Tyr Val Thr Ser 
770 775 f 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His lie 
605 610 815 



lie Leu Phe Gin Pro Gin Lys Asn 
820 
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<210> 28 
<211> 1077 
<212> DNA 

<213> Artificial Sequence 
<22C> 

<223> Chimeric Gqi5 
<4Q0> 28 



atgactctgg agtccatcat ggcgtgctgc ctgagcgagg aggccaagga agcccggcgg 60 

atcaacgacg agatcgagcg gcagctccgc agggacaagc gggacgcccg ccgggagctc 120 

aagctgctgc tgctcgggac aggagagagt ggcaagagta cgtttatcaa gcagatgaga 180 

atcatccatg ggtcaggata ctctgatgaa gataaaaggg gcttcaccaa cctggtgtat 240 

cagaacatct tcacggccat gcacgccatg atcagagcca tggacacact caagatccca 300 

tacaagtatg agcacaataa ggctcatgca caattagttc gagaagttga tgtggagaag 360 

gtgtctgctt ttgagaatcc atatgtagat gcaataaaga gtttatggaa tgatcctgga 420 

atccaggaat gctatgatag acgacgagaa tatcaattat ctgactctac caaatactat 480 

cttaatgact tggaccgcgt agctgaccct gcctacctgc ctacgcaaca agatgtgctt 540 

agagttcgag tccccaccac agggatcatc gaatacccct ttgacttaca aagtgtcatt 600 

ttcagaatgg tcgatgtagg gggccaaagg tcagagagaa gaaaatggat acactgcttt 660 

gaaaatgtca cctctatcat gtttctagta gcgcttagtg aatatgatca agttctcgtg 720 

gagtcagaca atgagaaccg aatggaggsa agcaaggctc tctttagaac aattstcaca 780 

tacccctggt tccagaactc ctcggttatt ctgttcttaa acaagaaaga tcttctagag 840 

gagaaaatca tgtattccca tctagtcgac tacttcccag aatatgatgg accccagaga 900 

gatgcccagg cagcccgaga attcattctg aagatgttcg tggacctgaa cccagacagt 960 

gacaaaatta tctactccca cttcacgtgc gccacsgaca ccgagaatat ccgctttgtc 1020 

tttgctgccg tcaaggacac catcctccag ttgaacctga aggactgcgg tctgttc 1077 



<210> 29 
<211> 359 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Chimeric Gqi5 
<400> 29 

Met Thr Leu Glu Ser lie Met Ala Cys Cys Leu Ser Glu Glu Ala Lys 
15 10 15 

Glu Ala Arg Arg lie Asn Asp Glu lie Glu Arg Gin Leu A.rg Arg Asp 
20 25 30* 

Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly 
35 40 45 

Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He He His Gly 
50 55 60 ' 



Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr 
65 * 70 75 BC 
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Gin Asn lie Phe Thr Ala Met Gin Ala Met lie Arg Ala Met Asp Thr 

65 90 95 

Leu Lys lie Pro Tyr Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu 

100 105 110 

Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr 

115 120 125 

Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys 

130 135 140 

Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr 

145 150 155 160 

Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin 

165 170 175 



Gin Asp Val Leu Arg Val Arg Val 
180 

Pro Phe Asp Leu Gin Ser Val He 
195 200 



Pro Thr Thr Gly He He Glu Tyr 

1B5 190 

Phe Arg Met Val Asp Val Gly Gly 
205 



Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu Asn Val Thr 
210 215 220 

Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val 
225 230 235 240 

Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg 
245 250 255 

Thr lie lie Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val He Leu Phe 
260 265 270 

Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys He Met Tyr Ser His Leu 
275 280 285 

Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala 
290 295 300 

Ala Arg Glu Phe He Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser 
305 310 315 320 

Asp Lys He lie Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn 
325 330 335 

lie Arg Phe Val Phe Ala Ala Val Lys Asp Thr lie Leu Gin Leu Asn 
340 345 350 



Leu Lys Asp Cys Gly Leu Phe 
355 



WO 99/51641 



PCTAJS99/07333 



43 

<210> 30 

<2i:> 275: 

<212> DMA 

<213> Artificial Sequence 
<220> 

<22 3> Chimeric hCA?./hmGluR2 
<400> 30 



atggcatttt atagctgctg ctgggtcctc rtggcactca cctggcacac ct ctgcct ac 60 

gggccagacc agcgagccca aaagaagqgg gacattatcc ttggggggct ctttcctstt 120 

cattttggag tagcagctaa agatcaagat ctcaaatcaa ggccggagtc tgtggaatgt 180 

atcaggtata atttccgtgg gtttcgctgg ttacaggcta tgatarxtgc catacacgag 240 

ataaacagca gcccagccct tcttcccaac ttgaccctgg gatacaggat. atttgacact 300 

tgcaacaccg tttctaaggc cttggaagcc accctgagtt ttgttgctca aaacaaaatt 360 

gattctttga accttgatga gttctgcaac tgctcagagc acattccctc tacgattgct 420 

gtggtgggag caactggctc aggcgtctcc acggcagtgg caaatctgct ggggctcttc 480 

tacaticccc aggicagtta tgccrcctcc agcsgactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

arcgagtatt tccgctggaa ctgggtgggc acaattgcag ctgatgacga ctatgggcgg 660 

ccggggattg agaaattccg agaggaagct gaggaaaggg atatctgcat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 780 

aattccacgg ccaaagtcat cgtggttttc tccagtggcc cagatcttga gcccctcatc 840 

aaggagattg tccggcgcaa tatcacgggc aagatctggc tggccagcga ggcctgggcc 900 

agctcctccc tgatcgccat qcctcagtac ttccacgtgg ttggcggcac cattggattc 960 

gctctgaagg ctgggcagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacarttaa ctgccacctc 1080 

caagaaggtg caaaaggacc rttacctgtg gacaccttrc tgagaggtca cgaagaaagt 1140 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacacg cgatgagaac 1200 

atcagcagtg tcgagacccc tracatagat tacacgcatt tacggatatc ctacaatgtg 1260 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 1380 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 14 40 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa gggagaaaga 1560 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgrgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcttcgaa 1800 

ctgccccagg agtacatccg crggggcgat gcctgggctg tgggacctgt caccatcgcc 1860 

tgcctcggtg ccctggccac cctgtttgtg ctgggtgtct ttgtgcggca caatgccaca 1920 

ccagtggtca aggcctcagg tcgggagctc tgctacatcc tgctgggtgg tgtcttcctc 1980 

tgctactgca tcaccttcat ct tcattgcc aagccatcca cggcagtgtg taccttacgg 2040 

cgtcttggtt tgggcactgc cttctctgtc tgctactcag ccctgctcac caagaccaac 2100 

cgcattgcac gcatcttcgg tggggcccgg gagggtgccc agcggccacg cttcatcagt 2160 

cctgcctcac aggtggccat ctgcctggca cttatctcgg gccagctgct catcctggtc 2220 

gcctggctgg tcgtggaggc accgggcaca ggcaaggaga cagcccccga acggcgggag 2280 

gtggtgacac tgcgctgcaa ccaccgcgat gcaagtatgt tgggctcgct ggcctacaat 2340 

gtgctcctca tcgcgctctg cacgctttat gccttcaata ctcgcaactg ccccgaaaac 2400 

ttcaacgagg ccaacttcat tggcttcacc atgtacacca cctgcatcat crggcrggca 2460 

ttgttcccca tcttctatgt cacctccagt gactaccggg tacagaccac caccatgtgc 2520 

gtgtcagtca gcctcagcgg ctccgtggig cttggctgcc tctttgcgcc caagctgcac 2580 

atcatcctct tccagccgca gaagaacgtg gttagccacc gggcacccac cagccgcttt 2640 
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ggcagtgctg ctgccagggc cagctccagc cttggccaag ggtctggctc ccagtttgtc 2700 
cccactgttt gcaatggccg tgaggtggtg gactcgacaa cgtcatcgct t 2751 



<210> 31 
<211> 917 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric h CAR / hmG 1 u R2 
<400> 31 

Met Ala Phe Tyr Ser Cys Cys Trp Val Leu Leu Ala Leu Thr Trp His 
15 10 15 

Thr Ser Ala Tyr Giy Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp lie 

20 25 30 

lie Leu Gly Gly Leu Phe Pro lie His Phe Gly Val Ala Ala Lys Asp 
35 40 45 

Gin Asp Leu Lys Ser Arg Pro Glu Ser Val Glu Cys lie Arg Tyr Asn 
50 55 60 

Phe Arg Gly Phe Arg Trp Leu Gin Ala Met He Phe Ala He Glu Glu 
65 70 75 80 

He Asn Ser Ser Pro Ala Leu Leu Pro Asn Leu Thr Leu Gly Tyr Arg 
85 90 95 

He Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Thr Leu 
100 105 110 

Ser Phe Val Ala Gin Asn Lys He Asp Ser Leu Asn Leu Asp Glu Phe 
115 120 125 

Cys Asn Cys Ser Glu His He Pro Ser Thr He Ala Val Val Gly Ala 
130 135 140 

Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu Gly Leu Phe 
145 150 155 160 

Tyr lie Pro Gin Val Ser Tyr Ala Ser Ser Ser Arg Leu Leu Ser Asn 
165 170 175 

Lys Asn Gin Phe Lys Ser Phe Leu Arg Thr lie Pro Asn Asp Glu His 
180 185 190 

Gin Ala Thr Ala Met Ala Asp He lie Glu Tyr Phe Arg Trp Asn Trp 
195 * 200 205 
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Val Giy Tr.r He Ala Ala Asp Asp Asp Tyr Gly Arg Pre Giy lie Glu 
210 215 22C 

Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp He Cys He Asp Phe Ser 
225 230 235 240 

Glu Leu He Ser GLn Tyr Ser Asp Glu Glu Glu He Gin His Val Val 
245 250 255 

Glu Val He Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu He Lys Glu He Val Arg Arg Asn He 
275 280 285 

Thr Gly Lys He Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

lie Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr He Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin He Pro Gly Phe Arg Glu Phe Leu Lys Lys 
325 330 335 

Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 375 380 

Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
385 390 395 " 400 

He Ser Ser Val Glu Thr Pro Tyr He Asp Tyr Thr His Leu Arg lie 
405 ' 410 415 

Ser Tyr Asn Val Tyr Leu Ala Val Tyr Ser He Ala His Ala Leu Gin 
420 425 430 

Asp He Tyr Thr Cys Leu Pro Gly Arg Gly Leu Phe Thr Asn Gly Ser 
435 440 445 

Cys Ala A.sp lie Lys Lys Val Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asn Phe Thr Asn Asn Met Gly Glu Gin Val Thr Phe Asp 
465 470 475 480 



Glu Cys Gly Asp Leu Val Giy Asn Tyr Ser He He Asn Trp His Leu 
485 490 495 
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Ser Pro Giu Asp Gly Ser lie Val Phe Lys Glu Val Gly Tyr Tyr Asn 
500 505 510 

Vai Tyr Ala Lys Lys Gly Glu Arg Leu Phe lie Asn Glu Glu Lys lie 
515 520 525 

Leu Trp Ser Gly Phe Ser Arg Glu Val Pro Phe Ser Asn Cys Ser Arg 
530 . 535 540 

Asp Cys Leu Ala Gly Thr Arg Lys Gly lie lie Glu Gly Glu Pro Thr 
545 550 555 560 

Cys Cys Phe Glu Cys Val Glu Cys Pro Asp Gly Glu Tyr Ser Asp Glu 
565 570 575 

Thr Asp Ala Ser Ala Cys Asn Lys Cys Pro Asp Asp Phe Trp Ser Asn 
580 585 590 

Giu Asn His Thr Ser Cys Phe Glu Leu Pro Gin Glu Tyr lie Arg Trp 
595 600 605 

Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys Leu Gly Ala 
610 615 620 

Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His Asn Ala Thr 
625 630 635 640 

Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He Leu Leu Gly 
645 650 655 

Gly Val Phe Leu Cys Tyr Cys Met Thr Phe lie Phe He Ala Lys Pro 
660 665 670 

Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly Thr Ala Phe 
675 680 685 

Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg He Ala Arg 
690 695 700 

He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg Phe He Ser 
705 710 715 720 

Pro Ala Ser Gin Val Ala He Cys Leu Ala Lea He Ser Gly Gin Leu 
725 730 735 

Leu lie Val Val Ala Trp Leu Val Val Glu Ala Pro Gly Thr Gly Lys 
740 745 750 

Giu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg Cys Asn His 
755 760 765 

Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val Leu Leu lie 

770 775 780 
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Ala Leu Cys T.nr Leu Tyr Ala ?he Asr. Thr Arg Lys Cys Pro Giu Asn 
785 790 795 800 

Phe Asn Giu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr Thr Cys lie 

ec5 s:o 815 

lie Trp Leu Ala Leu Leu Pro lie Phe Tyr Val Thr Ser Ser Asp Tyr 
820 825 830 

Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu Ser Gly Ser 
835 840 845 

Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He He Leu Phe 
850 855 860 

Gin Pro Gin Lys Asn Val Val Ser His Arg Ala Pre Thr Ser Arg Phe 
£65 870 875 880 

Gly Ser Ala Ala Ala Arg Ala Ser Ser Ser Leu Gly Gin Gly Ser Gly 
885 890 8S5 

Ser Gin Phe Val Pro Thr Val Cys Asn Gly Arg Glu Val Val Asp Ser 
900 905 910 

Thr Thr Ser Ser Leu 
915 



<210> 32 
<211> 3831 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Chimeric phCaR/hmGluR2 * Gqi5 
<400> 32 



atggcatttt atagctgetg ctgggtcctc ttggcactca cctggcacac ctctgcctac 60 

gggccagacc agcgagccca aaagaagggg gacattatcc ttggggggct ctttcctatt 120 

cattttggag tagcagctaa agatcaagat ctcaaatcaa ggccggagtc tgtggaatgt 160 

ateaegtata atttccgtgg etttegctgg ttacaggcta tgatatttgc catagaggag 240 

ataaacagca gcccagccct tcttcccaac ttgacgctgg gatacaggat atttgacact 300 

tgcaacaccg tttctaaggc ettggaagee accctgagtt ttgttgctca aaacaaaatt 360 

gattctttga accttgatga gttctgeaac tgetcagage acattcccto tacgattget 420 

gtggtgggag caactggctc acgcgtctcc acggcagtgg caaatctget ggggctcttc 480 

tacattcccc aggtcagtta tgcctcctcc agcagactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

atcgagtatt tccgctggaa ctgggtgggc acaattgeag ctgatgacga etatgggegg 660 

ccggggattg acaaattccg agaggaagct gaggaaaggg atatctgeat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 780 

aat t cca egg ccaaagtcat cctggttttc tccagtggcc cagatcttga ccccctcetc 840 

aaggagattg tccggcgcaa tatcaeggge aagatctggc tggecagega ggcctgggcc 900 
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agctcctccc tgatcgccat gcctcagtac ttccacgtgg ttggcggcac cattggattc 960 

gctctgaagg ctgggcagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacatttaa ctgccacctc 1080 

caagaaggtg caaaaggacc tttacctgtg gacacctttc tgagaggtca cgaagaaagt 1140 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacagg ggatgagaac 1200 

atcagcagtg tcgagacccc ttacatagat tacacgcatt tacggatatc ctacaatgtg 1260 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 1380 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 1440 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa gggagaaaga 1560 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgtgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcttcgaa 1800 

ctgccccagg agtacatccg ctggggcgat gcctgggctg tgggacctgt caccatcgcc i860 

tgcctcggtg ccctggccac cctgtttgtg ctgggtgtct ttgtgcggca caatgccaca 1920 

ccagtggtca aggcctcagg tcgggagctc tgctacatcc tgctgggtgg tgtcttcctc 1980 

tgctactgca tgaccttcat cttcatrgcc aagccatcca cggcagtgtg taccttacyg 2040 

cgtcttggtt tgggcactgc cttctctgtc tgctactcag ccctgctcac caagaccaac 2100 

cgcattgcac gcatcttcgg tggggcccgg gagggtgccc agcggccacg cttcatcagt 2160 

cctgcctcac aggtggccat ctgcctggca cttatctcgg gccagctgct catcgtggtc 2220 

gcctggctgg tggtggaggc accgggcaca ggcaaggaga cagcccccga acggcgggag 2280 

gtggtgacac tgcgctgcaa ccaccgcgat gcaagtatgt tgggctcgct ggcctacaat 2340 

gtgctcctca tcgcgctctg cacgctttat gccttcaata ctcgcaagtg ccccgaaaac 2400 

ttcaacgagg ccaagttcat tggcttcacc atgtacacca cctgcatcat ctggctggca 2460 

ttgttgccca tcttctatgt cacctccagt gactaccggg tacagaccac caccatgtgc 2520 

gtgtcagtca gcctcagcgg ctccgtggtg cttggctgcc tctttgcgcc caagctgcac 2560 

atcatcctct tccagccgca gaagaacgtg gttagccacc gggcacccac cagccgcttt 2640 

ggcagtgctg ctgccagggc cagctccagc cttggccaag ggtctggctc ccagtttgtc 2700 

cccactgttt gcaatggccg tgaggtggtg gactcgacaa cgtcatcgct tatgactctg 2760 

gagtccatca tggcgtgctg cctgagcgag gaggccaagg aagcccggcg gatcaacgac 2820 

gagatcgagc ggcagctccg cagggacaag cgggacgccc gccgggagct caagctgctg 2880 

ctgctcggga caggagagag tggcaagagt acgtttatca agcagatgag aatcatccat 294 0 

gggtcaggat actctgatga agataaaagg ggcttcacca agctggtgta tcagaacatc 3000 

ttcacggcca tgcaggccat gatcagagcc atggacacac tcaagatccc atacaagtat 3060 

gagcacaata aggctcatgc acaattagtt cgagaagttg atgtggagaa ggtgtctgct 3120 

tttgagaatc catatgtaga tgcaataaag agtttatgga atgatcctgg aatccaggaa 3180 

tgctatgata gacgacgaga atatcaatta tctgactcta ccaaatacta tcttaatgac 3240 

ttggaccgcg tagctgaccc tgcctacctg cctacgcaac aagatgtgct tagagttcga 3300 

gtccccacca cagggatcat cgaatacccc tttgacttac aaagtgtcat tttcagaatg 3360 

gtcgatgtag ggggccaaag gtcagagaga agaaaatgga tacactgctt tgaaaatgtc 3420 

acctctatca tgtttctagt agcgcttagt gaatatgatc aagttctcgt ggagtcagac 3480 

aatgagaacc gaatggagga aagcaaggct ctctttagaa caattatcac atacccctgg 3540 

ttccagaact cctcggttat tctgttctta aacaagaaag atcttctaga ggagaaaatc 3600 

atgtattccc atctagtcga ctacttccca gaatatgatg gaccccagag agatgcccag 3660 

gcagcccgag aattcattct gaagatgttc gtggacctga acccagacag tgacaaaatt 3720 

atctactccc acttcacgtg cgccacagac accgagaata tccgctttgt ctttgctccc 3780 

gtcaaggaca ccatcctcca gttgaacctg aaggactgcg gtctgttcta a 3831 
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<210> 33 

<211> 1276 

<212> PRT 

<213> Artificial Sequence 
<22C> 

<223> Chimeric phCaR/hrnGluR2* Gqi 5 

<400> 33 

Met Ala Phe Tyr Ser Cys Cys Trp Vol Leu Leu Ala Leu Thr Trp His 

1 " 5 10 15 

Thr Ser Ala Tyr Giy Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp He 
20 25 30 

He Leu Giy Gly Leu Phe Pre He Kis Phe Gly Val Ala Ala Lys Asp 
35 40 45 

Gin Asp Leu Lys Ser Arg Pro Glu Ser Val Glu Cys He Arg Tyr Asn 
50 55 60 

Phe Arg Gly Phe Arg Trp Leu Gin Ala Met He Phe Ala He Glu Glu 
65 '70 75 80 

He Asn Ser Ser Pro Ala Leu Leu Pro Asn Leu Thr Leu Gly Tyr Arg 
65 SO 95 

He Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Thr Leu 
100 105 11C 

Ser Phe Val Ala Gin Asn Lys He Asp Ser Leu Asn Leu Asp Glu Phe 
115 120 125 

Cys Asn Cys Ser Glu His He Pro Ser Thr lie Ala Val Val Gly Ala 
130 135 140 

Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu Gly Leu Phe 
145 150 155 160 

Tyr He Pro Gin Val Ser Tyr Ala Ser Ser Ser Arg Leu Leu Ser Asn 
165 * 170 175 

Lys Asn Gin Phe Lys Ser Phe Leu Arg Thr He Pro Asn Asp Glu His 
ISO 185 190 

Gin Ala Thr Ala Met Ala Asp He lie Glu Tyr Phe Arg Trp Asn Trp 
195 200 2C5 

Val Gly Thr lie Ala Ala Asp Asp Asp Tyr Gly Arg Pre Giy He Glu 
210 215 ' 220 

Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp He Cys lie Asp Phe Ser 
225 230 235 240 
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Glu Leu He Ser Gin Tyr Ser Asp Glu Glu Glu He Gin His Val Val 
245 250 255 

Glu Val He Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu He Lys Glu lie Val Arg Arg Asn He 
275 280 285 

Thr Gly Lys lie Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

He Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr lie Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin He Pro Gly Phe Arg Glu Phe Leu Lys Lys 
325 330 335 

Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 375 380 

Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
3B5 390 395 400 

He Ser Ser Val Glu Thr Pro Tyr He Asp Tyr Thr His Leu Arg He 
405 410 415 

Ser Tyr Asn Val Tyr Leu Ala Val Tyr Ser He Ala His Ala Leu Gin 
420 425 430 

Asp He Tyr Thr Cys Leu Pro Gly Arg Gly Leu Phe Thr Asn Gly Ser 
435 440 445 

Cys Ala Asp He Lys Lys Val Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asn Phe Thr Asn Asn Met Gly Glu Gin Val Thr Phe Asp 
465 470 475 ' 480 

Glu Cys Gly Asp Leu Val Gly Asn Tyr Ser He He Asn Trp His Leu 
485 490 495 



Ser Pro Glu Asp Gly Ser lie Val Phe Lys Glu Val Gly Tyr Tyr Asn 
500 505 510 



Val Tyr Ala Lys Lys Gly Glu Arg Leu Phe He Asn Glu Glu Lys lie 
515 520 525 
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Leu Trp Ser Gly Phe Ser Arc Glu Val Pro Phe Ser Asn Cys Ser Arc 
53C 535 54C 

Asp Cys Leu Ala Gly Thr Arc Lys Gly lie lie Glu Gly Glu Pre Thr 
545 550 555 ' 560 

Cys Cys Phe Glu Cys Val Glu Cys Pro Asp Gly Glu Tyr Ser Asp Glu 
565 570 575 

Thr Asp Ala Ser Ala Cys Asn Lys Cys Pro Asp Asp Phe Trp Ser Asn 
580 585 * * 590 

Glu Asn His Thr Ser Cys Phe Glu Leu Pre Gin Glu Tyr He Arg Trp 
555 600 605 

Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys Leu Gly Ala 
610 615 620 

Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His Asn Ala Thr 
625 630 635 640 

Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He Leu Leu Gly 
645 650 655 

Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He Ala Lys Pro 
660 665 670 

Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly Thr Ala Phe 
675 680 685 

Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg lie Ala Arg 
690 695 700 

He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg Phe lie Ser 
705 710 715 720 

Pro Ala Ser Gin Val Ala He Cys Leu Ala Leu lie Ser Gly Gin Leu 
725 730 735 

Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly Thr Gly Lys 
740 745 750 

Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg Cys Asn His 
755 760 765 

Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val Leu Leu He 
770 775 760 

Ala Leu Cys Thr Leu Tyr Ala Phe Asn Thr Arg Lys Cys Pro Glu Asn 

785 790 795 S00 

Phe Asn Glu Ala Lys Phe He Gly Phe Thr Met Tyr Thr Thr Cys He 

805 810 815 
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lie Trp Leu Ala Leu Leu Pro He Phe Tyr Val Thr Ser Ser Asp Tyr 
820 825 630 

Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu Ser Gly Ser 
835 840 845 

Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He He Leu Phe 
850 855 860 

Gin Pro Gin Lys Asn Val Val Ser His Arg Ala Pro Thr Ser Arg Phe 
865 870 875 880 

Gly Ser Ala Ala Ala Arg Ala Ser Ser Ser Leu Gly Gin Gly Ser Gly 
885 890 895 

Ser Gin Phe Val Pro Thr Val Cys Asn Gly Arg Glu Val Val Asp Ser 
900 905 910 

Thr Thr Ser Ser Leu Met Thr Leu Glu Ser He Met Ala Cys Cys Leu 
915 920 925 

Ser Glu Glu Ala Lys Glu Ala Arg Arg He Asn Asp Glu lie Glu Arg 
930 935 940 

Gin Leu Arg Arg Asp Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu 
945 950 955 960 

Leu Leu Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met 
965 970 975 

Arg He He His Gly Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe 
980 985 990 

Thr Lys Leu Val Tyr Gin Asn lie Phe Thr Ala Met Gin Ala Met He 
995 1000 1005 

Arg Ala Met Asp Thr Leu Lys lie Pro Tyr Lys Tyr Glu His Asn Lys 
1010 1015 1020 

Ala His Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala 
1025 1030 1035 1040 

Phe Glu Asn Pro Tyr Val Asp Ala lie Lys Ser Leu Trp Asn Asp Pro 
1045 1050 1055 

Gly He Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp 
1060 1065 1070 

Ser Thr Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala 
1075 1080 1085 

Tyr Leu Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr 
1050 1095 1100 
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Gly He He Glu Tyr Pre Phe Asp Leu Gin Ser Val He Phe Arg Met 
1105 1110 1215 " 1120 

Val Asp Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys 
1125 1130 1135 

Phe Glu Asn Val Thr Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr 
1140 1145 1150 

Asp Gin Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser 
1155 1160 1165 

Lys Ala Leu Phe Arg Thr He He Thr Tyr Pre Trp Phe Gin Asn Ser 
11*70 1175 HBO 

Ser Val He Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys He 
1185 1190 1195 1200 

Met Tyr Ser His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin 
1205 1210 1215 

Arg Asp Ala Gin Ala Ala Arc Glu Phe He Leu Lys Met Phe Val Asp 
1220 1225 1230 

Leu Asn Pro Asp Ser Asp Lys He lie Tyr Ser His Phe Thr Cys Ala 
1235 1240 1245 

Thr Asp Thr Glu Asn He Arc Phe Val Phe Ala Ala Val Lys Asp Thr 
1250 1255 1260 

He Leu Gin Leu Asn Leu Lys Asp Cys Gly Leu Phe 
1265 1270 1275 



<210> 34 
<211> 3105 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR2/hCaR 
<400> 34 

atgggatcgc tgettgeget cccggcactg ctgctgctgt ggggtgctqt ggctgagqgc 60 
ccagccaaga aggtgetgae cctggaggga gacttggtgc tgcgtgcgct gtwcccagtg 120 
caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 150 
cccctggagg ecatgetttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 240 
ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tqegctcgag 300 
caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 
tgccccgacg getcttatge gacccatggt catgctccca ctcccatcac tggtcttatt 420 
ggcggttcct acaotgatct ctccatccag gtggccaacc tcttgaggct atttcacatc 480 
ccacagatta gctacgcctc taccagtgcc aagctcagtg acaagtcccg ctatgactac 540 
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tttgcccgca cagtgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgtg gcgtctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtgg tgcgagccct gctgcagaag 780 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccgcga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg rggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 960 

tcctacccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attctgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgagc aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gtttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 1440 

gacaccagcc tcatcccatg ggcctcaccc tcagccggcc ccctgcccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctct ttgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 1860 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 2040 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caagactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattcct gcccatcttc 2340 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 2460 

ccgcagaaga acaccatcga ggaggtgcgt tgcagcaccg cagctcacgc tttcaaggtg 2520 

gctgcccggg ccacgctgcg ccgcagcaac gtctcccgca agcggtccag cagccttgga 2580 

ggctccacgg gatccacccc ctcctcctcc atcagcagca agagcaacag cgaagaccca 2640 

ttcccacagc ccgagaggca gaagcagcag cagccgctgg ccctaaccca gcaagagcag 2700 

cagcagcagc ccctgaccct cccacagcag ca.acgatctc agcagcagcc cagatgcaag 2760 

cagaaggtca tctttggcag cggcacggtc accttctcac tgagctttga tgagcctcag 2820 

aagaacgcca tggcccacgg gaattctacg caccagaact ccctggaggc ccagaaaagc 2880 

agcgatacgc tgacccgaca ccagccatta ctcccgctgc agtgcgggga aacggactta 2940 

gatctgaccg tccaggaaac aggtctgcaa ggacctgtgg gtggagacca gcggccagag 3000 

gtggaggacc ctgaagagtt gtccccagca cttgtagtgt ccagttcaca gagctttgtc 3060 

atcagtggtg gaggcagcac tgttacagaa aacgtagtga attca 3105 



<210> 35 

<211> 1035 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR2/hCaR 
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<400> 35 

Met Gly Ser Leu Leu Ala Leu Pre Ale Leu Leu Leu Leu Trp Giy Ale 
15 1C 15" 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asr. Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His lie Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 

His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 

Gly Ala Asp Gly Ser Arg His He Cys Pro Asp Gly Ser Tyr Ala Thr 
115 120 ' 125 

His Gly Asp Ala Pro Thr Ala He Thr Gly Val He Gly Gly Ser Tyr 
130 135 140 

Ser Asp Val Ser He Gin Val Ala Asn Leu Leu Arg Leu Phe Gin He 
145 150 155 160 

Pro Gin lie Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 170 175 

Arg Tyr Asp Tyr Phe Ala Arg Thr Val Pro Pro Asp Phe Phe Gin Ala 
160 185 190 

Lys Ala Met Ala Glu lie Leu Arg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Val Ala Ser Glu Giy Asp Tyr Gly Glu Thr Gly He Glu Ala Phe 
21C * 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn He Cys Val Ala Thr Ser Glu Lys 
225 230 235 240 

Val Giy Arc Ala Met Ser Arg Ala Ala Phe Glu Giy Val Val Arg Ala 
245 250 * 255 



Leu Leu Gin Lys Pro Ser Ala Arg Val Ala Val Leu Phe Thr Arg Ser 
260 265 270 
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Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 280 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 ' 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala He Thr He Glu Leu Ala 
305 310 315 320 

Ser Tyr Pro He Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 



Phe Arg Cys 
355 

Ala Val Pre 

370 

Val Tyr Ala 
385 

Pro Asn Thr 



Ser Phe Arg 



Phe Glu Gin 



Arg Leu Tyr 



Met Ala His 
390 

Thr Arg Leu 
405 

Lys Asp Phe 
420 



Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
360 365 

Glu Ser Lys He Met Phe Val Val Asn Ala 
375 380 

Ala Leu His Asn Met His Arg Ala Leu Cys 
395 400 

Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
410 415 

Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
425 430 



Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 

Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu lie Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 



Gin Pro Gly 
515 

Glu Tyr Arg 
530 

Trp Pro Asn 
545 



Glu Val Cys 
Leu Asp Glu 



Ala Ser Leu 

550 



Cys Trp Leu Cys lie Pro Cys Gin Pro Tyr 
520 525 

Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
535 540 

Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
555 560 
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He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr lie Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Tnr Leu Phe Val Leu Gly Val Phe Val Arc His 
560 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He 
5S5 60C " 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg He Phe Gly Gly Ala Arc Glu Gly Ala Gin Arg Pro Arg 
660 665 670 

Phe He Ser Pro Ala Ser Gin Val Ala He Cys Leu Ala Leu He Ser 
675 660 685 

Gly Gin Leu Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arc Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 

Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Lys Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys lie lie Trp Leu Ala Phe Leu Pro lie Phe Tyr Val Thr Ser 
770 775 780 

Ser Asp Tyr Arg Val Gin Thr Thr Tnr Met Cys Val Ser Val Ser Leu 
765 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His lie 
805 B10 815 

lie Leu Phe Gin Pro Gin Lys Asn Thr lie Glu Glu Val Arg Cys Ser 
820 825 e30 

Thr Ala Ala His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg 
635 840 845 
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Ser Asn Val Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly 
850 855 860 

Ser Thr Pro Ser Ser Ser lie Ser Ser Lys Ser Asn Ser Glu Asp Pro 
865 870 875 880 

Phe Pro Gin Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr 
885 890 895 

Gin Gin Glu Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg 
900 905 910 

Ser Gin Gin Gin Pro Arg Cys Lys Gin Lys Val He Phe Gly Ser Gly 
915 920 925 

Thr Val Thr Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met 
930 935 940 

Ala His Gly Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser 
945 950 955 960 

Ser Asp Thr Leu Thr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly 
965 970 975 

Glu Thr Asp Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro 
980 985 990 

Val Gly Gly Asp Gin Arg Pro Glu Val Glu Asp Pro Glu Glu Leu Ser 
995 1000 1005 

Pro Ala Leu Val Val Ser Ser Ser Gin Ser Phe Val He Ser Gly Gly 
1010 1015 1020 

Gly Ser Thr Val Thr Glu Asn Val Val Asn Ser 
1025 1030 1035 



<210> 36 
<211> 4185 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2//CaR~Ga„i5 
<400> 36 

atgggatcgc tgcttgcgct cccggcactg ctgctgctgt ggggtgctgt ggctgagggc 60 
ccagccaaga aggtgctgac cctggagcga gacttggtgc tgggtgggct gttcccagtg 120 
caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 160 
cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 240 
ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tqcgctgqag 300 
caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 
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tgccccgacg gctcttatgc aazccazggz. gatgc'ccca ctgccatcac tggrcttatt 420 

ggcggttcct acagt gatgt ctccatccag g* ggccaacc tcttgaggct at" cagat c 4E0 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatcactac 540 

tttgcccgca cagtgcctcc r qacztczzc caagccaagg ccatggctga gattctccgc 6C0 

ttcttcaact ggacctatgt gtccactgtg gcgtctgagg gcgactatgc cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcascatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt cagggtgtgg tgcgagccct gctgcagaag 780 

cccagtgccc gcgtggctgt cctcttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 960 

tccracccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga atrctgggag cagaggttcc gctgcagctt ccggcagcga 1060 

gactgcgcag cccactctct ccgggctgtg ccctttgagc aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gtttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctrtgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 1440 

gacaccagcc tcatcccatg ggcctcaccc tcagccggcc ccctgcccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagccrg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctct ttgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 1860 

ttcstcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1S20 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 2040 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caagactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattcct gcccatcttc 2340 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctct tccag 2460 

ccgcagaaga acaccatcga ggaggtgcgt tgcagcaccg cagctcacgc tttcaaggtg 2520 

gctgcccggg ccacgctgcg ccgcagcaac gtctcccgca agcggtccag cagccttgga 2580 

ggctccacgg gatccacccc ctcctcctcc atcagcagca agagcaacag cgaagaccca 2640 

ttcccacagc ccgagaggca gaagcagcag cagccgctgg ccctaaccca gcaagagcag 2700 

cagcagcagc ccctgaccct cccacagcag caacgatctc agcagcagcc cagatgcaag 2760 

cagaaggtca tctttggcag cggcacggtc accttctcac tgagctttga tgagcctcag 2820 

aagaacgcca tggcccacgg gaattctacg caccagaact ccctggaggc ccagaaaagc 2880 

agcgatacgc tgacccgaca ccagccatta ctcccgctgc agtgcgggga aacggactta 2940 

gatctgaccg tccaggaaac aggtctgcaa ggacctgtgg gtggagacca gcggccagag 3000 

gtggaggacc ctgaagagtt gtccccagca cttgtagtcr ccagttcaca gagctttgtc 3060 

atcagtggtg gaggcagcac tgttacagaa aacgtagtga attcaatgac tctggagtcc 3120 

atcatggcgt gctgcctgag cgaggaggcc aaggaagccc ggcggatcaa cgacgagatc 3180 

gagcggcagc tccgcaggga caagcgggac gcccgccggg agctcaagct gctgctgctc 3240 

gggacaggag agagtggcaa gagtacgttt atcaagcaca tgagaatcat ccatgggtca 3300 

ggatactctg atgaagataa aaggggcttc accaagctgg tgtatcagaa catcttcacg 3360 

gccatgcagg ccatgatcag agccatggac acactcaaga tcccatacaa gtatgaqcac 3420 

aataaggctc atgcacaatt agttcgagaa gttgatgtgg agaaggtgtc tgctttrgag 3480 

aatccatatq tagatgcaat aaagagttta tggaatgatc ctggaatcca cgaatgctat 3540 

gatagacgac gagaatatca attatctgac tctaccaaat actatcrtaa tgacttggac 3600 

cgcgtagctg accctgccta cctgcctacg caacaagarg tgcttagagt tcgagtcccc 3660 
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accacaggga 
gtagggggcc 
at catgt t:c 
aaccgaatgg 
aact cctcgg 
tcccatctag 
cgagaat tea 
tcccacttca 
gacaccatcc 



tcatcgaata 
aaaggt caga 
tagt ageget 
aggaaagcaa 
ttattctgtt 
tcgactactt 
ttctgaagat 
cgtgcgccac 
tccagttgaa 



cccctttgac 
gagaagaaaa 
tagtgaatat 
ggctctcttt 
cttaaacaag 
cccagaat at 
gttcgtggac 
agacaccgag 
cctgaaggac 



ttacaaagtg 
t ggatacact 
gatcaagtt c 
agaacaatta 
aaagatctt c 
gatggacccc 
ct gaacccag 
aatatccget 
tgcggt ctgt 



tcattttcag 
gctttgaaas 
t cgtggagtc 
t cacataccc 
tagaggagaa 
agagagat gc 
acagtgacaa 
ttgtctttgc 
tctaa 



aat ggt cgat 
tct cacctct 
agacaatgag 
ctggt t ccag 
aat cat gtat 
ccaggcagcc 
aat tat ct ac 
tgccgt caag 



3720 
37e0 
3840 
3900 
3960 
4020 
4080 
4140 
4185 



<210> 37 
<211> 1394 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2 / /CaR*Ga q a5 
<400> 37 

Met Gly Ser Leu Leu Ala Leu Pro Ala Leu Leu Leu Leu Trp Gly Ala 
15 10 15 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly He Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg He Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His He Leu Asp Ser Cys Ser Lys Asp Thr 
65 90 95 

His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 

Gly Ala Asp Gly Ser Arg His He Cys Pro Asp Gly Ser Tyr Ala Thr 
115 120 125 

His Gly Asp Ala Pro Thr Ala He Thr Gly Val He Gly Gly Ser Tyr 
130 135 140 

Ser Asp Val Ser lie Gin Val Ala Asn Leu Leu Arg Leu Phe Gin lie 
145 150 155 160 
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Pro Gin lie Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 1"?0 175 

Arg Tyr Asp Tyr Phe Ala Arg Thr Val Pre Fro Asp Phe Phe Gin Ala 
180 165 190 

Lys Ala Met Ala Glu lie Leu Arg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Val Ala Ser Glu Gly Asp Tyr Gly Glu Thr Gly lie Glu Ala Phe 
210 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn lie Cys Val Ala Thr Ser Glu Lys 
225 230 235 240 

Val Gly Arg Ala Met Ser Arg Ala Ala Phe Glu Gly Val Val Arg Ala 
245 " 250 255 

Leu Leu Gin Lys Pre Ser Ala Arg Val Ala Val Leu Phe Thr Arg Ser 
260 265 270 

Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 " 260 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala lie Thr lie Glu Leu Ala 
305 ' 310 315 320 

Ser Tyr Pro He Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
355 360 365 

Ala Val Pro Phe Glu Gin Glu Ser Lys He Met Phe Val Val Asn Ala 
370 375 380 

Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 3S5 400 

Pro A.sn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
420 425 430 



Arg Pro Ala Asp Thr His Asn Giu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 
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Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu He Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
465 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys lie Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 

Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr lie 
595 600 605 

Leu Leu Gly Gly Val Pne Leu Cys Tyr Cys Met Thr Phe lie Phe lie 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg lie Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 

Phe He Ser Pro Ala Ser Gin Val Ala lie Cys Leu Ala Leu lie Ser 
675 680 685 

Gly Gin Leu Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cvs Asn His Arg Asd Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 
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Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Lys Thr Arc Lys Cys 
740 745 75C 

Pro Glu Asn Phe Asn Glu Ala Lys Phe He Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys He He Trp Leu Ala Phe Leu Pro He Phe Tyr Val Thr Ser 
770 775 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He 
805 810 815 

He Leu Phe Gin Pro Gin Lys Asn Thr He Glu Glu Val Arg Cys Ser 
620 B25 630 

Thr Ala Ala His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg 
835 840 845 

Ser Asn Val Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly 
850 855 860 

Ser Thr Pro Ser Ser Ser He Ser Ser Lys Ser Asn Ser Glu Asp Pro 
865 870 875 880 

Phe Pro Gin Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr 
885 890 895 

Gin Gin Glu Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg 
900 905 910 

Ser Gin Gin Gin Pro Arg Cys Lys Gin Lys Val He Phe Gly Ser Gly 
915 920 925 

Thr Val Thr Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met 
930 935 940 

Ala His Gly Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser 
945 950 955 960 

Ser Asp Thr Leu Tnr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly 
965 970 975 

Glu Thr Asp Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro 
960 985 990 

Val Gly Gly Asp Gin Arg Pro Glu Val Glu Asp Pro Glu Giu Leu Ser 
995 * 1000 1005 



Pro Ala Leu Val Val Ser Ser Ser Gin Ser Phe Val He Ser Gly Gly 
1010 1015 1020 
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Gly Ser 
1025 



Thr Val Thr Glu Asn 
1030 



Val Val Asn Ser Met 
1035 



Thr Leu Glu Ser 
1040 



lie Met Ala Cys Cys Leu Ser Glu Glu Ala Lys Glu Ala Arg Arg lie 
1045 1050 1055 

Asn Asp Glu lie Glu Arg Gin Leu Arg Arg Asp Lys Arg Asp Ala Arg 
1060 1065 1070 

Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly Glu Ser Gly Lys Ser 
1075 1080 1085 

Thr Phe He Lys Gin Met Arg He He His Gly Ser Gly Tyr Ser Asp 
1090 1095 HOO 

Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr Gin Asn He Phe Thr 
1105 1110 H15 H2i 

Ala Met Gin Ala Met He Arg Ala Met Asp Thr Leu Lys lie Pro Tyr 
1125 1130 1135 

Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu Val Arg Glu Val Asp 
1140 H45 1150 

Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr Val Asp Ala He Lys 
1155 1160 1165 

Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys Tyr Asp Arg Arg Arg 
1170 1175 H80 

Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr Leu Asn Asp Leu Asp 
1185 1190 H95 120i 

Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin Gin Asp Val Leu Arg 
1205 1210 1215 

Val Arg Val Pre Thr Thr Gly He He Glu Tyr Pro Phe Asp Leu Gin 
1220 1225 1230 

Ser Val He Phe Arg Met Val Asp Val Gly Gly Gin Arg Ser Glu Arg 
1235 1240 1245 

Arg Lys Trp lie His Cys Phe Glu Asn Val Thr Ser He Met Phe Leu 
1250 1255 1260 

Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val Glu Ser Asp Asn Glu 
1265 1270 1275 128 

Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg Thr He lie Thr Tyr 



1285 



1290 



1295 



Pro Trp Phe Gin Asn Ser Ser Val He Leu Phe Leu Asn Lys Lys Asp 
1300 1305 1310 
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Leu Leu Glu Giu Lvs lie Met Tyr Ser His Leu Val Asp Tyr Phe Pro 
1315 * 1320 1325 

Glu Tyr Asp Giy Pro Gin Arg Asp Ala Gin Ala Ala Arg Glu Phe He 
1330 1335 1340 

Leu Lys Met Phe Val Asp Leu Asr. Pro Asp Ser Asp Lys He lie Tyr 
1345 1350 1355 136 

Ser His Phe Thr Cys Aia Thr Asp Thr Glu Asn He Arg Phe Val Phe 
1365 137C 1375 

Ala Aia Val Lvs Asp Thr He Leu Gin Leu Asn Leu Lys Asp Cys Giy 
1*360 1365 1390 

Leu Phe 



<210> 38 
<211> 3177 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR8 /hCaR 
<400> 36 

atggtatgcg agggaaagcg atcagcctct tgcccttgtt tcttcctctt gaccgccaag 60 

ttctactgga tcctcacaat gatgcaaaga actcacagcc aggagtatgc ccattccata 120 

cgggtggatg gggacattat tttggggggt ctcttccctg tccacgcaaa gggagagaga 180 

ggggtgcctt gtggggagct gaagaaggaa aaggggattc acagactgga ggccatgctt 240 

tatgcaattg accacattaa caaggaccct gatctccttt ccaacatcac tctgggtgtc 300 

cgcatcctcg acacgtgctc tagggacacc tatgctttgg agcagtctct aacattcgtg 360 

caggcattaa taga-gaaaga tgcttcggat gtgaagtgtg ctaatggaga tccacccatt 420 

ttcaccaagc ccgacaagat ttctggcgtc ataggtgctg cagcaagctc cgtgtccatc 460 

atggttgcta acattttaag actttttaag atacctcaaa tcagctatgc atccacagcc 540 

ccagagctaa gtgataacac caggtatgac tttttctctc gagtggttcc gcctgactcc 600 

taccaagccc aagccatggt ggacatcgtg acagcactgg gatggaatta tgtttcgaca 660 

ctggcttctg aggcgaacta tggtgagagc ggtgtggagg ccttcaccca gatctcgagg 720 

gagattggtg ctgtttgcat tgctcagtca cagaaaatcc cacgtgaacc aagacctgga 780 

gaatttgaaa aaattatcaa acgcctgcta gaaacaccta atgctcgagc agtgattatg 840 

tttgccaatg aggatgacat caggaggata ttggaagcag caaaaaaact aaaccaaagt 900 

gggcattttc tctggattgg ctcagatagt tggggatcca aaatagcacc tgtctatcag 960 

caagaggaga ttgcagaagg ggctgtgaca attttgccca aacgagcatc aattgatgga 1020 

tttgatcgat actttagaag ccgaactctt gccaataatc caagaaatgt gtggtttgca 1080 

gaattctggg aggagaattt tggctgcaag ttaggatcac atgggaaaag gaacagtcat 1140 

ataaagaaat gcacagggct ggagcgaatt gctcgggatt catcttatga acaggaagga 1200 

aaggtccaat ttgtaattga tgctgtatat tccatggctt acgccctgca caatatgcac 1260 

aaagatctct gccctggata cattggcctt tgtccacgaa tgactaccat tgatgggaaa 1320 

gagctacttg cttatattcg ggctgtaaat tttaatggca gtgctggcac tcctgtcact 1380 

tttastgaaa acgqagatgc tcctggacgt tatgatatct tccagtatca aataaccasc 1440 

aaaagcacag agtacaaagt. catcggccac tggaccaatc agcttcatct aaaagtggaa 1500 
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1560 
1620 
1680 



oacatacaot gggctcatag agaacatact cacccggcgt ctgtctgcag cctgccgtgt 
aagccagggg agaggaagaa aacggtgaaa ggggtccctt gctgctggca ctgtgaacgc 
tgtgaaggtt acaactacca ggtggatgag ctgtcctgtg aactttgccc tctggatcag 
agacccaaca tgaaccgcac aggctgccag cttatcccca tcatcaaatt ggagtggcat 1740 
tc-ccctgao ctgtgatacc tgtgtttgtt gcaatattgg gaatcatcgc caccaccttt 
gtgatcgtaa cctttgtccg ctataatgac acacctatcg tgagggcttc aggacgcgaa 
cttagttacg tgctcctaac ggggattttt ctctgttatt caatcacgtt tttaatgatt 
gcagcaccag atacaatcat atgctccttc cgacgggtct tcctaggact tggcatgtgt 
ttcagctatc cagcccttct gaccaaaaca aaccgtatcc accgaatatt tgagcagggg 
aagaaatctg tcacagcgcc caagttcatt agtccagcat ctcagctggt gatcaccttc 
agcctcatct ccgtccagct ccttggagtg tttgtctggt ttgttgtgga tcccccccac 
atcatcattg actatggaga gcagcggaca ctagatccag agaaggccag gggagtgctc 
aagtgtoaca tttctgatct ctcactcatt tgttcacttg gatacagtet cctcttgatg 
g'cacttgta ctgtttatgc cattaaaacg agaggtgtcc cagagacttt caatgaagcc 
aaacctattg gatttaccat gtataccacc tgcatcattt ggttagcttt catccccatc 
^ttttggta cagcccagtc agcagaaaag atgtacatcc agacaacaac acttactgtc 
tccatgagtt taagtgcttc agtatctctg ggcatgctct atatgcccaa ggtttatatt 
ataatttttc atccagaaca gaataccatc gaggaggtgc gttgcagcac cgcagctcac 
gctttcaagq tggctgcccg ggccacgctg cgccgcagca acgtctcccg caagcggtcc 
accaaccttg gaggctccac gggatccacc ccctcctcct ccatcagcag caagaqcaac 
agcgaagacc cattcccaca gcccgagagg cagaagcagc agcagccgct ggccctaacc 
cagcaagagc agcaacagca gcccctgacc ctcccacagc agcaacgatc tcagcagcag 
cccagatgca agcagaaggt catctttggc agcggcacgg tcaccttctc actgagcttt 
aatgagcctc agaaaaacgc catggcccac gggaattcta cgcaccagaa ctccctggag 
gcccagaaaa gcagcgatac gctgacccga caccagccat tactcccgct gcagtgcggg 
gaaacggacc tagatctgac cgtccaggaa acaggtctgc aaggacctgt gggtggagac 
cagcggccag aggtggagga ccctgaagag ttgtccccag cacttgtagt gtccagttca 
cagagctttg tcatcagtgg tggaggcagc actgttacag aaaacgtagt gaattca 



1800 
1B60 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
24 00 
24 60 
2520 
25B0 
2 64 0 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3177 



<210> 39 
<211> 1059 
<212> PFT 

<213> Artificial Sequence 

<220> 

<223> Chimeric hmGluR8/hCaR 

<400> 39 

Met Val Cy5 Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 
15 10 15 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 

20 25 30 

Ser Gin Glu Tvr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 * 40 45 

Glv Glv Leu Phe Pro Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50* 55 60 



WO 99/51641 



PCT/US99/07333 



€7 

Gly Glu Leu Lys Lys Glu Lys Gly He His Arg Leu Glu Ala Met Leu 
65' 7C 75 80 

Tyr Aia He Asp Gin lie Asn Lys Asp Pro Asp Leu Leu Ser Asn He 
85 90 95 

Thr Leu Gly Val Arg He Leu Asp Thr Cys Ser Arg Asp Thr Tyr Ala 
100 105 110 

Leu Glu Gin Ser Leu Thr Phe Val Gin Ala Leu lie Glu Lys Asp Ala 
115 120 125 

Ser Asp Val Lys Cys Aia Asn Gly Asp Pro Pro lie Phe Thr Lys Pro 
130 135 140 

Asp Lys He Ser Gly Val lie Gly Aia Aia Ala Ser Ser Val Ser He 
145 150 155 16C 

Met Val Ala Asn lie Leu Arg Leu Phe Lys He Pro Gin lie Ser Tyr 
165 170 175 

Ala Ser Thr Ala Pro Glu Leu Ser Asp Asn Thr Arg Tyr Asp Phe Phe 
180 185 190 

Ser Arg Val Val Pro Pro Asp Ser Tyr Gin Ala Gin Ala Met Val Asp 
195 200 205 

He Val Thr Ala Leu Gly Trp Asn Tyr Val Ser Thr Leu Ala Ser Glu 
210 215 220 

Gly Asn Tyr Gly Glu Ser Gly Val Glu Ala Phe Thr Gin He Ser Arg 
225 230 235 240 

Glu He Gly Gly Val Cys He Ala Gin Ser Gin Lys lie Pro Arg Glu 
245 250 255 

Pro Arg Pro Gly Glu Phe Glu Lys He He Lys Arg Leu Leu Glu Thr 
260 265 270 

Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp lie Arg 
275 280 285 

Arg lie Leu Glu Aia Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 
290 295 300 

Trp He Gly Ser Asp Ser Trp Gly Ser Lys He Ala Pro Val Tyr Gin 
305 310 * 315 320 

Gin Glu Glu He Ala Glu Gly Aia Val Thr He Leu Pro Lys Arg Ala 
325 330 335 

Ser lie Asp Giy Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Aia Asn 
340 345 350 
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Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 

Cys Lys Leu Gly Ser His Gly Lys Arg Asn Ser His He Lys Lys Cys 
370 375 380 

Thr Gly Leu Glu Arg lie Ala Arg Asp Ser Ser Tyr Glu Gin Glu Gly 
385 390 395 400 

Lys Val Gin Phe Val lie Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 415 

His Asn Met His Lys Asp Leu Cys Pro Gly Tyr He Gly Leu Cys Pro 
420 425 430 

Arg Met Ser Thr He Asp Gly Lys Glu Leu Leu Gly Tyr He Arg Ala 
435 440 445 

Val Asn Phe Asn Gly Sei Ala Gly Thr Pro Val Thr Phe Asn Glu Asn 
450 455 460 

Gly Asp Ala Pro Gly Arg Tyr Asp He Phe Gin Tyr Gin He Thr Asn' 
465 470 475 480 

Lys Ser Thr Glu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 
485 490 495 

Leu Lys Val Glu Asp Met Gin Trp Ala His Arg Glu His Thr His Pro 
500 505 510 

Ala Ser Val Cys Ser Leu Pro Cys Lys Pro Gly Glu Arg Lys Lys Thr 
515 520 525 

Val Lys Gly Val Pro Cys Cys Trp His Cys Glu Arg Cys Glu Gly Tyr 
530 535 540 

Asn Tyr Gin Val Asp Glu Leu Ser Cys Glu Leu Cys Pro Leu Asp Gin 
545 550 555 560 



Arg Pro Asn Met Asn Arg Thr Gly Cys Gin Leu He Pro He He Lys 
565 570 575 

Leu Glu Trp His Ser Pro Trp Ala Val Val Pro Val Phe Val Ala lie 



580 



585 



590 



Leu Gly lie He Ala Thr Thr Phe Val He Val Thr Phe Val Arg Tyr 
595 600 605 



Asn Asp Thr Pro lie Val Arg Ala Ser Gly Arg Glu Leu Ser Tyr Val 
610 615 620 



Leu Leu Thr Gly lie Phe Leu Cys Tyr Ser lie Thr Phe Leu Met lie 
625 630 635 640 
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Ala Ala Pro Asp Thr lie He Cys Ser Phe Arg Arg Val Fne Leu Gly 
645 * 650 £55 

Leu Gly Met Cys Phe Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg 
660 665 670 

He Kis Arg He Phe Glu Gin Gly Lys Lys Ser Val Thr Ala Pro Lys 
675 680 6E5 

Phe He Ser Pro Ala Ser Gin Leu Val He Thr Phe Ser Leu He Ser 
650 695 700 

Val Gin Leu Leu Gly Val Phe Val Trp Phe Val Val Asp Pre Fro His 
7C5 710 715 720 

lie He He Asp Tyr Gly Glu Gin Arg Thr Leu Asp Pro Glu Lys Ala 
725 730 735 

Arg Gly Val Leu Lys Cys Asp lie Ser Asp Leu Ser Leu He Cys Ser 
740 745 750 

Leu Gly Tyr Ser He Leu Leu Met Val Thr Cys Thr Val Tyr Ala He 
755 760 765 

Lys Thr Arg Gly Val Pro Glu Thr Phe Asn Glu Ala Lys Pro lie Gly 
770 775 780 

Phe Thr Met Tyr Thr Thr Cys lie He Trp Leu Ala Phe He Pro He 
785 750 755 800 

Phe Phe Gly Thr Ala Gin Ser Ala Glu Lys Met Tyr He Gin Thr Thr 
805 810 615 

Thr Leu Thr Val Ser Met Ser Leu Ser Ala Ser Val Ser Leu Gly Met 
620 825 830 

Leu Tyr Met Pro Lys Val Tyr He He He Phe His Pro Glu Glr. Asn 
835 840 845 

Thr lie Glu Glu Val Arg Cys Ser Thr Ala Ala His Ala Phe Lys Val 
850 855 860 

Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val Ser Arg Lys Arc Ser 
865 870 875 880 

Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro Ser Ser Ser He Ser 
865 850 855 

Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gin Pro Glu Arc Gin Lys 
900 * 505 910 



Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu Gin Gin Gin Gin Pro 
515 520 925 
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Leu Thr Leu Pre Gin Gin Gin Arg Ser Gin Gin Gin Pro Arg Cys Lys 
930 935 540 

Gin Lys Val He Phe Gly Ser Gly Thr Val Thr Phe Ser Leu Ser Phe 
945 950 955 960 

Asp Giu Pro Gin Lys Asn Ala Met Ala His Gly Asn Ser Thr His Gin 
965 970 975 

Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr Leu Thr Arg His Gin 
980 985 990 

Pro Leu Leu Pro Leu Gin Cys Gly Glu Thr Asp Leu Asp Leu Thr Val 
995 1000 1005 

Gin Glu Thr Gly Leu Gin Gly Pro Val Gly Gly Asp Gin Arg Pro Glu 
1010 1015 1020 

Val Glu Asp Pro Glu Glu Leu Ser Pro Ala Leu Val Val Ser Ser Ser 
1025 1030 1035 104' 

Gin Ser Phe Val He Ser Gly Gly Gly Ser Thr Val Thr Glu Asn Val 
1045 1050 1055 

Val Asn Ser 



<210> 40 
<211> 4257 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric mGluR8 //CaR*Ga q i5 
<400> 40 

atggtatgcg agggaaagcg atcagcctct tgcccttgtt tcttcctctt gaccgccaag 60 

ttctactgga tcctcacaat gatgeaaaga actcacagcc aggagtatgc ccattccata 120 

cgggtggatg gggacattat tttggggggt ctcttccctg tccacgcaaa gggagagaga 180 

ggggtgcctt gtggggagct gaagaaggaa aaggggattc acagactgga ggecatgett 240 

tatgeaattg accagattaa caaggaccct gatctccttt ccaacatcac tctgggtgtc 300 

cgcatcctcg acacgtgctc tagggacacc tatgetttgg agcagtctct aacattegtg 360 

caggcattaa tagagaaaga tgetteggat gtgaagtgtg ctaatggaga tccacccatt 420 

ttcaccaagc ccgacaagat ttctggcgtc ataggtgctg cagcaagctc cgtgtccatc 460 

atggttgcta acattttaag actttttaag atacctcaaa teagctatge atccacagcc 540 

ccagagctaa gtgataacac caggtatgac tttttctctc gagtggttcc gcctgactcc 600 

taccaagccc aagccatggt ggacatcgtg acagcactgg gatggaatta tgtttcgaca 660 

ctggcttctg aggggaacta tggtgagagc ggtgtggagg ccttcaccca gatctcgagg 720 

gagattggtg gtgtttgcat tgetcagtea cagaaaatcc cacgtgaacc aagacctgga 780 

qaatttgaaa aaattatcaa acgcctgcta gaaacaccta atgetcgage agtgattatg 840 

tttgccaatg aggatgacat caggaggata ttggaagcag caaaaaaact aaaccaaagt 900 

gggcattttc tctggattgg ctcagatagt tggggatcca aaatagcacc tgtctatcag 960 



WO 99/51641 



PCTYUS99/07333 



caacaggaga 
tttgat cgat 
caartctccc 
ataaagaaat 
aaggtccaat 
aaagatctct 
gagctacttg 
tttaatgaaa 
aaaagcacag 
gacatgcagt 
aagccagggg 
tgtgaaggtt 
agacccaaca 
t ctccct ggg 
gtgatcgtga 
ct tagttacg 
gcagcaccag 
tt cagctat g 
aagaaatctg 
agcct cat ct 
atcatcattg 
aagt gt gaca 
gt cactt gta 
aaacctsttg 
ttttttggta 
t ccat gagtt 
ataattttt c 
gctttcaagg 
agcagccttg 
agcgaagacc 
cagcaagagc 
cccagatgca 
ga t gagcct c 
gcccagaaaa 
qaaacggact 
cagcggccag 
cagagctttg 
act ctggagt 
aacgacgaga 
ctgctgctgc 
atccatgggt 
aacat ctt ca 
aagtatgagc 
tctgcttttg 
caggaatgct 
aatgacttgg 
cttcgagt cc 
agaatggtcg 
aat gtcacct 
tcagacaatg 
ccctggttcc 
aaaat cat gt 
gcccaggcag 
aaaattatct 
gctgccgtca 



t t gcagaagg 
actt tagaag 
aggagaattt 
gcacagggct 
t t gtaat t ga 
gccct ggat a 
gttatatt eg 
aeggagatge 
agtacaaagt 
gggctcatag 
agaggaagaa 
acaact acca 
tgaaccgcac 
ctgtggtgcc 
cctt tgtccg 
tgctcctaac 
atacaatcat 
cagccct t ct 
tcacagcgcc 
ccgtccagct 
actatggaga 
tttctgatct 
ctgtttat gc 
gatttaccat 
cagcccagt c 
taagtgcttc 
atccagaaca 
tggctgcccg 
gaggct ccac 
cattcccaca 
agcagcagca 
agcagaaggt 
agaagaaege 
geagegatae 
tagatctgac 
aggtggagga 
tcatcagtqg 
ccat catggc 
tegageggea 
tegggacagg 
caggatactc 
eggecat gca 
acaataaggc 
agaatccat a 
at gatagacg 
accgcgtagc 
ccaccacagg 
atgtaggggc 
ctatcatgtt 
agaaccgaat 
agaactcctc 
attcccat ct 
cccgagaatt 
act cccactt 
aggacaccat 



ggct gt gaca 
ccgaact ctt 
t ggctccaag 
ggagcgaat t 
t gctgtatat 
cat t ggcett 
ggct gt aaat 
t cctggacgt 
catcggccac 
agaacatact 
aacggtgaaa 
ggtggatgag 
aggctgecag 
tgtgtttgtt 
ctataatgac 
ggggattttt 
atgctccttc 
gaccaaaaca 
caagttcatt 
ccttggagt g 
geageggaca 
ct cact catt 
catt aaaacg 
gtataccacc 
agcagaaaag 
agtatctctg 
gaat accatc 
ggccacgctg 
gggatccacc 
geccgagagg 
gcccctgacc 
catctttggc 
catggcccac 
get gacccga 
cgtccaggaa 
ccct gaagag 
t ggaggcagc 
gt getgectg 
gctccgcagg 
agagagtggc 
tgatgaagat 
ggecatgate 
teatgeacaa 
tgtagatgea 
acgagaat at 
tgaccct gec 
gat cat cgaa 
ccaaaggtca 
t etagtageg 
ggaggaaagc 
ggttattctg 
act cgactac 
catt ctgaag 
cacgtgcgcc 
cctccagttg 



atttt cccca 

gecaa t aat c 

ttaggatcac 

get egggatt 

tccatggctt 

t gt ccacgaa 

tttaa tggca 

tatgatatct 

tggaccaat c 

cacccggcgt 

ggggt ccct t 

ctgtcctgtg 

ctt at cccca 

gcaatatt gg 

acacctatcg 

ctctgttatt 

egaegggtet 

aacegtat cc 

agtccagcat 

tttgtctggt 

ctagat ccag 

t gt tcact tg 

agaggtgt cc 

tgcatcattt 

atgtacatcc 

ggcatgetet 

gaggaggtgc 

cgccgcagca 

ccctcct cct 

cagaagcagc 

ctcccacagc 

ageggcaegg 

gggaattcta 

caccagccat 

acaggtctgc 

ttgt ccccag 

actgttacag 

agegaggagg 

gaeaageggg 

aagagtacgt 

aaaaggggct 

agagecat gg 

ttagttcgag 

ataaagagtt 

caattatctg 

tacctgccta 

tacccctttg 

gagagaagaa 

cttagtgaat 

aagcctctct 

tt ct taaaca 

t t cccagaat 

atgttcgtgg 

acagacaccg 

aacctgaagg 



aacgageat c 

gaaaaaatgt 

at gggaaaag 

cat cttat ga 

acgccctqca 

t gagtaccat 

gtgctggcac 

t ccagtatca 

agctt cat ct 

ctgtctgcag 

get gctggca 

aactttgccc 

tcatcaaat t 

gaatcat cgc 

tgagggcttc 

caatcaegtt 

t cctaggact 

acccaatatt 

ctcagctggt 

tt gt t gtgga 

agaaggecag 

gatacagtat 

cagagact tt 

ggttagcttt 

agacaacaac 

atatgeccaa 

gtt gcagcac 

acgtctcccg 

ccat cagcag 

agcagccgct 

agcaacgat c 

tcaccttctc 

cgcaccagaa 

tactcccgct 

aaggacctgt 

cacttqt agt 

aaaacgt agt 

ccaaggaagc 

acgcccgccg 

ttatcaagca 

t caccaagct 

acacactcaa 

aagtt gatgt 

tatcgaatga 

actctaccaa 

cgcaacaaga 

acttacaaag 

aatggat aca 

atgatcaagt 

ttagaacaat 

agaaagatct 

atgatggacc 

acctgaaccc 

agaatat ccg 

actgeggt ct 



aat t Cat gca 

gtggt t t gca 

caacaqt cat 

acaggaa gga 

caatat gcac 

tgatgggaaa 

t cct gt cact 

aataaccaac 

aaaagt ggaa 

cctgccgtgt 

ct gtgaaege 

t ctggat cag 

ggagtggcat 

caccaccttt 

aggacgegaa 

t ttaatgatt 

tggcatgtgt 

t gagcagggg 

gatcaccttc 

t cccccccac 

gggagtgct c 

cctcttgatg 

caatgaagee 

cat ccccatc 

acttactgtc 

ggtttatatt 

cgcagctcac 

caagcggtcc 

caagagcaac 

ggccctaacc 

t cagcagcag 

actgagctt t 

ctccctggag 

gcagtgcggg 

gggtggagac 

gt ccagt tea 

gaat t caatg 

ceggeggat c 

ggagctcaag 

gatgagaat c 

ggtgtatcag 

gatcccatac 

gqagaaggtg 

tcctggaatc 

atactatctt 

tgtgcttaga 

tgtcattttc 

ct gctttqaa 

tct cgtgcag 

tat cacatac 

tctagaggac 

ccagagaqat 

agacagt gac 

ctttgtctt t 

gt t ct aa 



-■ nc r 
j. ^ o c 

1140 

120c 

1260 

1380 
1440 
1500 
1560 
"620 
1680 
174 0 
16 00 
I860 
1920 
1580 
204 0 
2100 
2160 
2220 
2280 
2 34 0 
24 00 
2460 
2520 
2580 
264 0 
2700 
2760 
2820 
2880 
294 0 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
34 80 
3540 
3600 
3660 
3720 
3780 
3840 
390O 
5960 
4 02 0 
4 060 
4140 
4200 
4257 
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<210> 41 
<211> 141B 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric mGiuR8 / /CaR*Ga q i5 
<400> 41 

Met Val Cys Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 
1 5 * " 10 15 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 
20 25 30 

Ser Gin Glu Tyr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 40 45 

Gly Gly Leu Phe Pro Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50 55 60 

Gly Glu Leu Lys Lys Glu Lys Gly He His Arg Leu Glu Ala Met Leu 
65 70 75 80 

Tyr Ala He Asp Gin He Asn Lys Asp Pro Asp Leu Leu Ser Asn He 
85 90 95 

Thr Leu Gly Val Arg He Leu Asp Thr Cys Ser Arg Asp Thr Tyr Ala 
100 105 110 

Leu Glu Gin Ser Leu Thr Phe Val Gin Ala Leu He Glu Lys Asp Ala 
115 120 125 

Ser Asp Val Lys Cys Ala Asn Gly Asp Pro Pro He Phe Thr Lys Pro 
130 135 140 

Asp Lys He Ser Gly Val lie Gly Ala Ala Ala Ser Ser Val Ser lie 
145 150 155 160 

Met Val Ala Asn lie Leu Arg Leu Phe Lys lie Pro Gin lie Ser Tyr 
165 170 175 

Ala Ser Thr Ala Pro Glu Leu Ser Asp Asn Thr Arg Tyr Asp Phe Phe 
180 185 190 

Ser Arg Val Val Pro Pro Asp Ser Tyr Gin Ala Gin Ala Met Val Asp 
195 200 205 

He Val Thr Ala Leu Gly Trp Asn Tyr Val Ser Thr Leu Ala Ser Glu 
210 " 215 220 
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Gly Asn Tyr Gly Glu Ser Gly Vol Glu Ala Phe Thr Glr. He Ser Arg 
22 5 23C 2 35 2 4 0 

Glu He Gly Gly Val Cys He Ala Glr. Ser Gin Lys He Pre Arg Glu 
245 250 255 

Pre Arg Pre Gly Glu Phe Glu Lys He lie Lys Arg Leu Leu Glu Thr 
260 '265 " 270 

Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp He Arc 
275 280 285 

Arg He Leu Glu Ala Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 
290 295 300 

Trp lie Gly Ser Asp Ser Trp Gly Ser Lys lie Ala Pre Val Tyr Gin 
305 310 315 320 

Gin Glu Glu lie Ala Glu Gly Ala Val Thr lie Leu Pro Lys Arg Ala 
325 330 " 355 

Ser He Asp Gly Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Ala Asn 
340 345 350 

Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 

Cys Lys Leu Gly Ser His Gly Lys Arg Asn Ser His lie Lys Lys Cys 
370 375 380 

Thr Gly Leu Glu Arg lie Ala Arg Asp Ser Ser Tyr Glu Gin Glu Gly 
365 390 395 400 

Lys Val Gin Phe Val He Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 415 

His Asn Met His Lys Asp Leu Cys Pre Gly Tyr He Gly Leu Cys Pro 
420 425 430 

Arg Met Ser Thr He Asp Gly Lys Glu Leu Leu Gly Tyr He Arg Ala 
435 440 445 

Val Asn Phe Asn Gly Ser Ala Gly Thr Pro Val Thr Phe Asn Glu Asn 
450 455 460 

Gly Asp Ala Pro Gly Arc Tyr Asp lie Phe Gin Tyr Gin lie Thr Asn 
465 470 475 480 

Lys Ser Thr Glu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 
465 490 495 

Leu Lys Val Glu Asp Met Gin Trp Ala Kis Arg Glu His Thr His Pro 
500 505 510 
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Ala Ser Vai Cys Ser Leu Pro Cys Lys Pro Gly Glu Arg Lys Lys Thr 
515 520 525 

Val Lys Gly Val Pro Cys Cys Trp His Cys Glu Arg Cys Glu Gly ?yr 
530 535 540 

Asn Tyr Gin Val Asp Glu Leu Ser Cys Glu Leu Cys Pro Leu Asp Gin 
545 550 555 560 

Arg Pro Asn Met Asn Arg Thr Gly Cys Gin Leu He Pro He He Lys 
565 570 575 

Leu Glu Trp His Ser Pro Trp Ala Val Val Pro Val Phe Val Ala He 
580 585 590 

Leu Gly lie lie Ala Thr Thr Phe Val He Val Thr Phe Val Arg Tyr 
595 600 605 

Asn Asp Thr Pro He Val Arg Ala Ser Gly Arg Glu Leu Ser Tyr Val 
610 615 620 

Leu Leu Thr Gly lie Phe Leu Cys Tyr Ser He Thr Phe Leu Met lie 
625 630 635 640 

Ala Ala Pro Asp Thr lie lie Cys Ser Phe Arg Arg Val Phe Leu Gly 
645 650 655 

Leu Gly Met Cys Phe Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg 
660 665 670 

lie His Arg lie Phe Glu Gin Gly Lys Lys Ser Val Thr Ala Pro Lys 
675 680 685 

Phe lie Ser Pro Ala Ser Gin Leu Val lie Thr Phe Ser Leu lie Ser 
690 695 700 

Val Gin Leu Leu Gly Val Phe Val Trp Phe Val Val Asp Pro Pro His 
705 710 715 720 

lie lie lie Asp Tyr Gly Glu Gin Arg Thr Leu Asp Pro Glu Lys Ala 
725 " 730 735 

Arg Gly Val Leu Lys Cys Asp He Ser Asp Leu Ser Leu He Cys Ser 
740 745 750 

Leu Gly Tyr Ser He Leu Leu Met Val Thr Cys Thr Val Tyr Ala lie 
755 760 765 

Lys Thr Arg Gly Val Pro Glu Thr Phe Asn Glu Ala Lys Pro He Gly 

770 775 780 

Phe Thr Met Tyr Thr Thr Cys lie lie Trp Leu Ala Phe He Pro lie 
785 790 795 600 
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Phe Phe Gly Thr Ala Gir. Ser Ala Gl'j Lys Met Tyr lie Gin Thr Thr 
8 05 610 615 

Thr Leu Thr Val Ser Met Ser Leu Ser Ala Ser Val Ser Leu Gly Met 
820 625 830 

Leu Tyr Met Pro Lys Val Tyr lie He lie Phe His Pro Giu Gin Asn 
635 840 845 

Thr He Glu Glu Val Arg Cys Ser Thr Ala Ala His Ala Phe Lys Val 
850 855 860 

Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val Ser Arg Lys Arg Ser 

B65 870 675 880 

Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro Ser Ser Ser lie Ser 
885 8SC 895 

Ser Lys Ser Asn Ser Giu Asp Pro Phe Pro Gin Pro Glu Arg Gin Lys 
900 905 910 

Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu Gin Gin Gin Gin Pro 
915 920 925 

Leu Thr Leu Pro Gin Gin Gin Arg Ser Gin Gin Gin Pro Arg Cys Lys 
930 935 940 

Gin Lys Val He Phe Gly Ser Gly Thr Val Thr Phe Ser Leu Ser Phe 
945 950 955 960 

Asp Glu Pro Gin Lys Asn Ala Met Ala His Gly Asn Ser Thr His Gin 
965 970 975 

Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr Leu Thr Arg His Gin 
980 985 990 

Pro Leu Leu Pro Leu Gin Cys Gly Glu Thr A.sp Leu Asp Leu Thr Val 
995 1000 1005 

Gin Glu Thr Gly Leu Gin Gly Pro Val Gly Gly Asp Gin Arg Pro Glu 
1010 1015 1020 

Val Glu Asp Pro Glu Glu Leu Ser Pro Ala Leu Val Val Ser Ser Ser 
1025 1030 1035 1040 

Gin Ser Phe Val He Ser Gly Giy Gly Ser Thr Vai Thr Glu Asn Val 
1045 1050 1055 

Val Asn Ser Met Thr Leu Glu Ser He Met Ala Cys Cys Leu Ser Glu 
1060 1065 1070 

Giu Ala Lys Glu Ala Arg A.rg He Asn Asp Glu lie Giu Arg Gin Leu 
1075 1060 1085 
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Arg Arg Asp Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu 
1090 1095 1100 

Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie 
1105 1110 1115 1120 

lie his Gly Sex Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys 
1125 1130 1135 

Leu Val Tyr Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg Ala 
1140 1145 1150 

Met Asp Thr Leu Lys lie Pro Tyr Lys Tyr Glu His Asn Lys Ala His 
1155 1160 1165 

Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu 
1170 1175 1180 

Asn Pro Tyr Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He 
1185 1190 1195 1200 

Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr 
1205 1210 1215 

Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu 
1220 1225 1230 

Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly lie 
1235 1240 1245 

lie Glu Tyr Pro Phe Asp Leu Gin Ser Val lie Phe Arg Met Val Asp 
1250 1255 1260 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu 
1265 1270 1275 1280 

Asn Val Thr Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin 
1265 1290 1295 

Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala 
1300 1305 1310 

Leu Phe Arg Thr He He Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val 
1315 1320 1325 

lie Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys lie Met Tyr 
1330 " 1335 1340 

Ser His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp 
1345 1350 1355 1360 



Ala Gin Ala Ala Arg Glu Phe lie Leu Lys Met Phe Val Asp Leu Asn 
1365 1370 1375 
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Pro Asp Ser Asp Lys He He Tyr Ser His Phe Thr Cys Ala Thr Asp 
1360 1385 139C 

Thr C-lu Asn He Arg Pne Val Phe Ala Ala Val Lys Asp Thr He Leu 
1395 1400 1405 

Gin Leu Asn Leu Lys Asp Cys Gly Leu Phe 

1410 1415 



<210> 42 
<211> 3909 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric GA5A-3R2~Gqo5 
<400> 42 



arggcttccc cgcggagctc cgggcagccc gggccgccgc cgccgccgcc accgccgccc 60 

gcgcgcctgc tactgctact gctgctgccg ctgctgctgc ctctggcgcc cggggcctgg 120 

ggctgggcgc ggggcgcccc ccggccgccg cccagcagcc cgccgctctc catcatgggc 180 

ctcatgccgc tcaccaagga ggtggccaag ggcagcatcg ggcgcggtgt gctccccgcc 240 

gtggaactgg ccatcgagca gatccgcaac gagtcactcc tgcgccctta cttcctcgac 300 

ctgcggctct atgacacgga gtgcgacaac gcaaaagggt tgaaagcctt ctacgatgca 360 

ataaaatacg ggccgaacca cttgatggtg tttggaggcg tctgtccatc cgtcacatcc 420 

atcattgcag agtccctcca aggctggaat ctggtgcagc tttcttttgc tgcaaccacg 480 

cctgttctag ccgataagaa aaaataccct tatttctttc ggaccgtccc atcagacaat 540 

gcggtgaatc cagccattct gaagttgctc aagcactacc agtggaagcg cgtgggcacg 600 

ctgacgcaag acgttcagag gttctctgag gtgcggaatg acctgacrgg agttctgtat 660 

ggcgaggaca ttgagatttc agacaccgag agcttctcca acgatccctg taccagtgtc 720 

aaaaagctga aggggaatga tgtgcggatc atccttggcc agtttgacca gaatatggca "780 

gcaaaagtgt tctgttgtgc atacgaggag aacatgtatg gtagtaaata tcagtggatc 840 

attccgggct ggtacgagcc ttcttggtgg gagcaggtgc acacggaagc caactcatcc 900 

cgctgcctcc ggaagaatct gcttgctgcc atggagggct acattggcgt ggatttcgag 960 

cccctgagct ccaagcagat caagaccatc tcaggaaaga ctccacagca gtatgagaga 1020 

gagtacaaca acaagcggtc aggcgtgggg cccagcaagt tccacgggta cgcctacgat 1080 

ggcatctggg tcatcgccaa gacactgcag agggccatgg agacactgca tgccagcagc 1140 

cggcaccagc ggatccagga crtcaactac acggaccaca cgctgggcag gatcatcctc 1200 

aatgccatga acgagaccaa cttcttcggg gtcacgggtc aagttgtatt ccggaatggg 1260 

gagagaatgg ggaccattaa atttactcaa tttcaagaca ccagggaggt gaacgtggga 132C 

gagtacaaca ctgtggccga cacactggag atcatcaatg acaccatcag gttccaaqga 1380 

tccgaaccac caeaagacaa gaccatcatc ctggagcagc tgcggaagat ctccctacct 1440 

ctctacagca tcctctctgc cctcaccatc ctcgggatga tcatggccag tgcttttctc 1500 

ttcttcaaca tcaagaaccg gaatcagaag ctcataaaga tgtcgagtcc atacatgaac 1560 

aaccttatca tccttggagg gatgctctcc tatgcttcca tatttctctt tggccttgat 1620 

ggatcctttg tctctgaaaa gacctttgaa acactttgca ccgtcaggac ctgcattctc 1680 

accgtgggct acacgaccgc ttttggggcc atgtttgcaa agacctggag agtccacgcc 1740 

atcttcaaaa atgtgaaaat gaagaagaag atcatcaagg accagaaact gcttgtgatc 1600 

gtgggggcca tgctgctgat cgacctgtgt atcctgatct gctggcaggc tctgcacccc I860 

ctgcgaagga cagtggagaa gtacagcatg gagccgcacc cagcaggacg ggatatctcc 1920 

atccgccctc tcctggagca ctgtgagaac acccatatga ccatctggct tggcatcctc 1980 

tatgcctaca agggacttct catgttgttc ggttgtttct tagcttggga gacccgcaac 2040 
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gtcagcatcc ccgcactcaa cgacagcaag tacatcggga tgagtgtcta caacgtgggg 2100 

atcatgtgca tcatcggggc cgctgtctcc ttcctgaccc gggaccagcc caatgtgcag 2160 

ttctgcatcg tggctctggt catcatcttc tgcagcacca tcaccctctg cctggtattc 2220 

gtgccgaagc tcatcaccct gagaacaaac ccagatgcag caacgcagaa caggcgattc 2280 

cagttcactc agaatcagaa gaaagaagat tciaaaacgt ccacctcggt caccagtgtg 2340 

aaccaagcca gcacatcccg cctggagggc ctacagtcag aaaaccatcg cctgcgaatg 2400 

aagatcacag agctggataa agacttggaa gaggtcacca tgcagctgca ggacacacca 2460 

gaaaagacca cctacattaa acagaaccac taccaagagc tcaatgacat cctcaacctg 2520 

ggaaacttca ctgagagcac agatggagga aaggccattt taaaaaatca cctcgatcaa 2580 

aatccccagc tacagtggaa cacaacagag ccctctcgaa catgcaaaga tcctatagaa 2640 

gatataaact ctccagaaca catccagcgt cggctgtccc tccagctccc catcctccac 2700 

cacgcctacc tcccatccat cggaggcgtg gacgccagct gtgtcagccc ctgcgtcagc 2760 

cccaccqcca gcccccgcca cagacatgtg ccaccctcct tccgagtcat ggtctcgggc 2820 

ctggcggccg ccatgactct ggagtccatc atggcgtgct gcctgagcga ggaggccaag 2880 

gaagcccggc ggatcaacga cgagatcgaq cggcagctcc qcagggacaa gcgggacgcc 2940 

cgccgggagc tcaagctgct gctgctcggg acaggagaga gtggcaagag tacgtttatc 3000 

aagcagatga gaatcatcca tgggtcagga tactctgatg aagataaaag gggcttcacc 3060 

aagctggtgt atcagaacat cttcacggcc atgcaggcca tgatcagagc catggacaca 3120 

ctcaagatcc catacaagta tgagcacaat aaggctcatg cacaattagt tcgagaagtt 3180 

gatgtggaga aggtgtctgc ttttgagaat ccatatgtag atgcaataaa gagtttatgg 3240 

aatgatcctg gaatccagga atgctatgat agacgacgag aatatcaatt atctgactct 3300 

accaaatact atcttaatga cttggaccgc gtagctgacc ctgcctacct gcctacgcaa 3360 

caagatgtgc ttagagttcg agtccccacc acagggatca tcgaataccc ctttgactta 3420 

caaagtgtca ttttcagaat ggtcgatgta gggggccaaa ggtcagagag aagaaaatgg 3480 

atacactgct ttgaaaatgt cacctctatc atgtttctag tagcgcttag tgaatatgat 3540 

caagttctgg tggagtcaga caatgagaac cgaatggagg aaagcaaggc tctctttaga 3600 

acaattatca catacccctg gttccagaac tcctcggtta ttctgttctt aaacaagaaa 3660 

gatcttctag aggagaaaat catgtattcc catctagtcg actacttccc agaatatgat 3720 

ggaccccaga gagatgccca ggcagcccga gaattcattc tgaagatgtt cgtggacctg 3780 

aacccagaca gtgacaaaat taactactcc cacttcacgt gcgccacaga caccgagaat 3840 

atccgctttg tctttgctgc cgtcaaggac accatcctcc agttgaacct gaagggctgc 3900 

ggtctgtac 3909 



<210> 43 
<211> 1303 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric GABA-BR2 * Gqo5 
<400> 43 

Met Ala Ser Pro Arg Ser Ser Gly Gin Pro Gly Pro Pro Pro Pro Pro 
15 10 15 

Pro Pro Fro Fro Ala A.rg Leu Leu Leu Leu Leu Leu Leu Pro Leu Leu 

20 25 30 



Leu Pro Leu Ala Pro Gly Ala Trp Gly Trp Ala Arg Gly Ala Pro Arg 
35 40 45 
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Pre Fro Pro Ser Ser Pro Pro Leu Ser He Met Gly Leu Met Pre Leu 
50 55 6C 

Thr Lys Glu Val Ala Lys Gly Ser lie Gly Arg Gly Val Leu Pro Ala 
65 70 75 80 

Val Glu Leu Ala lie Glu Gin He Arg Asn Glu Ser Leu Leu Arg Pro 
85 90 9b' 

Tyr Phe Leu Asp Leu Arg Leu Tyr Asp Thr Glu Cys Asp Asn Ala Lys 
100 105 110 

Gly Leu Lys Ala Phe Tyr Asp Ala He Lys Tyr Gly Pro Asn His Leu 
115 120 125 

Met Val Phe Gly Gly Val Cys Pro Ser Val Tnr Ser He He Ala Glu 
130 135 140 

Ser Leu Gin Gly Trp Asn Leu Val Gin Leu Ser Phe Ala Ala Thr Thr 
145 150 155 160 

Pro Val Leu Ala Asp Lys Lys Lys Tyr Pro Tyr Phe Phe Arg Thr Val 
165 170 175 

Pro Ser Asp Asn Ala Val Asn Pro Ala He Leu Lys Leu Leu Lys His 
180 185 190 

Tyr Gin Trp Lys Arg Val Gly Thr Leu Thr Gin Asp Val Gin Arg Phe 
195 200 205 

Ser Glu Val Arg Asn Asp Leu Thr Gly Val Leu Tyr Gly Glu Asp He 
210 215 220 

Glu He Ser Asp Thr Glu Ser Phe Ser Asn Asp Pro Cys Thr Ser Val 
225 230 235 240 

Lys Lys Leu Lys Gly Asn Asp Val Arg He lie Leu Gly Gin Phe Asp 
245 250 255 

Gin Asn Met Ala Ala Lys Val Phe Cys Cys Ala Tyr Glu Glu Asn Met 
260 265 270 

Tyr Gly Ser Lys Tyr Gin Trp He lie Pro Gly Trp Tyr Glu Pro Ser 
275 260 * 285 

Trp Trp Glu Gin Val His Thr Glu Ala Asn Ser Ser Arg Cys Leu Arg 
29C 295 300 

Lys Asn Leu Leu Ala Ala Met Glu Gly Tyr He Gly Val Asp Phe Glu 
305 310 315 320 

Pro Leu Ser Ser Lys Gin He Lys Thr lie Ser Gly Lys Thr Pro Gin 
325 330 " 335 
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Gin Tyr Glu Arc Glu Tyr Asn Asn Lys Arg Ser Gly Val Gly Pro Ser 
340 345 350 

Lys Phe His Gly Tyr Ala Tyr Asp Gly lie Trp Val lie Ala Lys Thr 
355 360 365 

Leu Gin Arg Ala Met Glu Thr Leu His Ala Ser Ser Arg His Gin Arg 
370 " 375 380 

lie Gin Asp Phe Asn Tyr Thr Asp His Thr Leu Gly Arg lie lie Leu 
385 390 395 400 

Asn Ala Met Asn Glu Thr Asn Phe Phe Gly Val Thr Gly Gin Val Val 
405 410 415 

Phe Arg Asn Gly Glu Arg Met Gly Thr He Lys Phe Thr Gin Phe Gin 
420 425 430 

Asp Ser Arg Glu Val Lys Val Gly Glu Tyr Asn Ala Val Ala Asp Thr 
435 440 445 

Leu Glu He He Asn Asp Thr He Arg Phe Gin Gly Ser Glu Pro Pro 
450 455 460 

Lys Asp Lys Thr He He Leu Glu Gin Leu Arg Lys He Ser Leu Pro 
465 470 475 480 

Leu Tyr Ser He Leu Ser Ala Leu Thr lie Leu Gly Met He Met Ala 
485 490 495 

Ser Ala Phe Leu Phe Phe Asn He Lys Asn Arg Asn Gin Lys Leu lie 
500 505 510 

Lys Met Ser Ser Pro Tyr Met Asn Asn Leu He He Leu Gly Gly Met 
515 520 525 

Leu Ser Tyr Ala Ser He Phe Leu Phe Gly Leu Asp Gly Ser Phe Val 
530 535 540 

Ser Glu Lys Thr Phe Glu Thr Leu Cys Thr Val Arg Thr Trp He Leu 
545 550 555 560 

Thr Val Gly Tyr Thr Thr Ala Phe Gly Ala Met Phe Ala Lys Thr Trp 
565 570 575 

Arg Val His Ala He Phe Lys Asn Val Lys Met Lys Lys Lys He lie 
580 585 590 

Lys Asp Gin Lys Leu Leu Val He Val Gly Gly Met Leu Leu He Asp 
595 600 605 



Leu Cys lie Leu He Cys Trp Gin Ala Val Asp Pro Leu Arq Arg Thr 
610 615 620 
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Val Glu Lys Tyr Ser Wet Giu Pre Asp Pro Ala Gly Arg Asp lie Ser 
625 630 635 640 

lie Arg Pre Leu Leu Glu His Cys GIu Asn Thr His Met Thr lie Trp 
645 650 655 

Leu Giy lie Val Tyr Ala Tyr Lys Giy Leu Leu Met Leu Pne Gly Cys 
66C 665 670 

Phe Leu Ala Trp Glu Thr Arg Asn Val Ser lie Pro Ala Leu Asn Asp 
675 68C 685 

Ser Lys Tyr lie Giy Met Ser Val Tyr Asn Val Giy lie Met Cys He 
690 695 700 

He Gly Ala Ala Val Ser Phe Leu Thr Arg Asp Gin Pro Asn Val Gin 
705 710 715 72C 

Phe Cys lie Val Ala Leu Val He He Phe Cys Ser Thr lie Thr Leu 

725 730 735 

Cys Leu Val Phe Val Pro Lys Leu lie Thr Leu Arg Thr Asn Pro Asp 
740 745 750 

Ala Ala Thr Gin Asn Arg Arg Phe Gin Phe Thr Gin Asn Gin Lys Lys 
755 760 765 

Glu Asp Ser Lys Thr Ser Thr Ser Val Thr Ser Val Asn Gin Ala Ser 
770 775 780 

Thr Ser Arg Leu Glu Giy Leu Gin Ser Glu Asn His Arg Leu Arg Met 

785 790 795 800 

Lys lie Thr Glu Leu Asp Lys Asp Leu Glu Glu Val Thr Met Gin Leu 
805 * 810 815 

Gin Asp Thr Pro Glu Lys Thr Thr Tyr He Lys Gin Asn His Tyr Gin 
620 825 830 

Glu Leu Asn Asp He Leu Asn Leu Gly Asn Phe Thr Glu Ser Thr Asp 
835 840 845 

Gly Giy Lys Ala He Leu Lys Asn His Leu Asp Gin Asn Pro Gin Leu 
850 855 860 

Gin Trp Asr. Thr Thr Glu Pro Ser Arg Thr Cys Lys Asp Pro He Glu 
865 870 875 880 

Asp He Asn Ser Pro Glu His He Gin Arg Arg Leu Ser Leu Gin Leu 
665 890 895 

Pro lie Leu His His Ala Tyr Leu Pro Ser He Gly Gly Val Asp Ala 

900 905 910 
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Ser Cys Val Ser Pro Cys Val Ser Pro Thr Ala Ser Pro Arg His Arg 
915 920 925 

His Val Pro Pro Ser Phe Arg Val Met Val Ser Gly Leu Ala Ala Ala 
930 S35 940 

Met Thr Leu Glu Ser lie Met Ala Cys Cys Leu Ser Glu Glu Ala Lys 
945 950 955 960 

Glu Ala Arg Arg lie Asn Asp Glu lie Glu Arg Gin Leu Arg Arg Asp 
965 970 975 

Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly 

980 985 990 

Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie lie His Gly 
995 1000 1005 

Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr 
1010 1015 1020 

Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg Ala Met Asp Thr 
1025 1030 1035 1040 

Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu 
1045 1050 1055 

Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr 
1060 1065 1070 

Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys 
1075 1080 1085 

Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr 
1090 1095 1100 

Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin 
1105 1110 1115 1120 

Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly He He Glu Tyr 
1125 1130 1135 

Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val Asp Val Gly Gly 
1140 1145 1150 

Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu Asn Val Thr 
1155 1160 1165 

Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val 
1170 1175 1160 



Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arc 
1185 1190 H55 1200 
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Thr He He Thr Tyr Fro Trp Phe Gin Asn Ser Ser Val He Leu ?he 
1205 1210 1215 

Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys lie Met Tyr Ser His Leu 
1220 1225 1230 

Val Asp Tyr Pne Pro Glu Tyr Asp Gly Pro Glr. Arg Asp Ale Gin Ala 
1235 1240 1245 

Ala Arg Glu Phe He Leu Lys Met Phe Val Asp Leu Asn Pro A.sp Ser 
1250 1255 1260 

Asp Lys He Asn Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn 
1265 1270 1275 12S! 

He Arg Phe Val Phe Ala Ala Val Lys Asp Thr He Leu Gin Leu Asn 
1285 129C 1295 

Leu Lys Gly Cys Gly Leu Tyr 

1300 



<210> 44 
<211> 3969 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Chimeric GABA-BRla*Gqo5 
<4Q0> 44 

atgttgctgc tgetgetact ggcgccactc ttcctccgcc ccccgggcgc gggcggggcg 60 

cagaccccca acgccacctc agaaggttgc cagatcatac acccgccctg ggaagggggc 120 

atcaggtacc ggcgcctcac tegggaccag gtgaaggcta tcaacttcct gccagtggac 180 

tatgagattg agtatgtgtg ceggggggag cgcgaggtgg tggggcccaa ggtccgcaag 240 

tgcctggcca acggctcctg gacagatatg gacacaccca gccgctgtgt ccgaatctgc 300 

tccaagtctt atttgaccct ggaaaatggg aaggttttcc tgacgggtgg ggacctccca 360 

gctctggacg gagecegggt ggatttcegg tgtgaccccg actrccatct ggtgggcagc 420 

tcccggagca tctgtagtca gggccagtgg agcaccccca agccccactg ccaggtgaat 460 

cgaacgccac actcagaacg gcgcgcagtg tacategggg cactgtttcc catgageggg 540 

ggctggccag ggggecagge ctgccagccc gcggtggaga tggcgctgga ggacgtgaat 600 

ageegcaggg acatcctgcc ggactatgag ctcaagctca tccaccacga cagcaagtgt 660 

gatccaggcc aagccaccaa gtacctatat gagctgetet acaacgaccc tatcaagatc 720 

atecttatge ctggctgcag ctctgtctcc acgctggtgg ctgaggctgc taggatgtgg 780 

aacctcattg tgctttccta tggctccagc tcaccagccc tgtcaaaccg goagegttte 840 

cccactttct tccgaacgca cccatcagcc acactccaca accctacccg cgtgaaactc 900 

tttgaaaact ggggctggaa caagattget accatccagc agaccactca ggtcttcact 960 

tcgactctgg acgacctgga ggaacgagtg aaqgaggctc gaattgagat tactttccgc 1020 

cagagtttct tctcagatcc agctgtgccc gtcaaaaacc tgaagegeca ggatgecega 1080 

atcatcgtgg gacctttcta tgagactgaa geceggaaag ttttttgtga ggtgtacaag 1140 

gagcctctct ttgggaagaa gtacgtctgg ttcctcattg ggtggtatgc tgacaattgg 1200 

ttcaagatct acgacccttc tatcaactgc acagtggatg agatgactga ggcggtggag 1260 
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ggccacatca caactgagat tgtcatgctg aatcctgcca atacccgcag catttccaac 1320 

atgacatccc aggaatttgt ggagaaacta accaagcgac tgaaaagaca ccctgaggag 1380 

acaggaggct tccaggaggc accgctggcc tatgatgcca tctgggcctt ggcacrggcc 1440 

ctgaacaaga catctggagg aggcggccgt tctggtgtgc gcctggagga cttcaactac 1500 

aacaaccaga ccattaccga ccaaarctac cgggcaatga actcttcgtc ctttgagggt 1560 

gtctctggcc atgtggtgtt tgatgccagc ggctctcgga tggcatggac gcttatcgag 1620 

cagcttcagg gtggcagcta caagaagatt ggctactatg acagcaccaa ggatgatctt 1680 

tcctggtcca aaacagataa atggattgga gggtcccccc cagctgacca gaccctggtc 1740 

atcaagacat tccgcttcct gtcacagaaa ctctttatct ccgtctcagt tctctccagc 1800 

ctgggcattg tcctagctgt tgtctgtctg tcctttaaca tctacaactc acatgtccgt 1860 

tatatccaga actcacagcc caacctgaac aacctgactg ctgtgggctg ctcactggct 1920 

ttagctgctg tcttccccct ggggctcgat ggttaccaca ttgggaggaa ccagtttcct 1980 

ttcgtctgcc aggcccgcct ctggctcctg ggcctgggct ttagtctggg ctacggttcc 2040 

atgttcacca agatttggtg ggtccacacg gtcttcacaa agaaggaaga aaagaaggag 2100 

tggaggaaga ctctggaacc ctggaagctg tatgccacag tgggcctgct ggtgggcatg 2160 

gatgtcctca ctctcgccat ctggcagatc gtggaccctc tgcaccggac cattgagaca 2220 

tttgccaagg aggaacctaa ggaagatatt gacgtctcta ttctgcccca gctggagcat 2280 

tgcagctcca ggaagatgaa tacatggctt ggcattttct atggttacaa ggggctgctg 2340 

ctgctgctgg gaatcttcct tgcttatgag accaagagtg tgtccactga gaagatcaat 2400 

gatcaccggg ctgtgggcat ggctatctac aatgtggcag tcctgtgcct catcactgct 2460 

cctgtcacca tgattctgtc cagccagcag gatgcagcct ttgcctttgc ctctcttgcc 2520 

atagttttct cctcctatat cactcttgtt gtgctctttg tgcccaagat gcgcaggctg 2580 

atcacccgag gggaatggca gtcggaggcg caggacacca tgaagacagg gtcatcgacc 2640 

aacaacaacg aggaggagaa gtcccggctg ttggagaagg agaaccgtga actggaaaag 2700 

atcattgctg agaaagagga gcgtgtctct gaactgcgcc atcaactcca gtctcggcag 2760 

cagctccgct cccggcgcca cccaccgaca cccccagaac cctctggggg cctgcccagg 2820 

ggaccccctg agccccccga ccggcttagc tgtgatggga gtcgagtgca tttgctttat 2880 

aaggcggccg ccatgactct ggagtccatc atggcgtgct gcctgagcga ggaggccaag 2940 

gaagcccggc ggatcaacga cgagatcgag cggcagctcc gcagggacaa gcgggacgcc 3000 

cgccgggagc tcaagctgct gctgctcggg acaggagaga gtggcaagag tacgtttatc 3060 

aagcagatga gaatcatcca tgggtcagga tactctgatg aagataaaag gggcttcacc 3120 

aagctggtgt atcagaacat cttcacggcc atgcaggcca tgatcagagc catggacaca 3180 

ctcaagatcc catacaagta tgagcacaat aaggctcatg cacaattagt tcgagaagtt 3240 

gatgtggaga aggtgtctgc ttttgagaat ccatatgtag atgcaataaa gagtttatgg 3300 

aatgatcctg gaatccagga atgctatgat agacgacgag aatatcaatt atctgactct 3360 

accaaatact atcttaatga cttggaccgc gtagctgacc ctgcctacct gcctacgcaa 3420 

caagatgtgc ttagagttcg agtccccacc acagggatca tcgaataccc ctttgactta 3480 

caaagtgtca ttttcagaat ggtcgatgta gggggccaaa ggtcagagag aagaaaatgg 3540 

atacactgct ttgaaaatgt cacctctatc atgtttctag tagcgcttag tgaatatgat 3600 

caagttctcg tggagtcaga caatgagaac cgaatggagg aaagcaaggc tctctttaga 3660 

acaattatca catacccctg gttccagaac tcctcggtta ttctgttctt aaacaagaaa 3720 

gatcttctag aggagaaaat catgtattcc catctagtcg actacttccc agaatatgat 3780 

ggaccccaga gagatgccca ggcagcccga gaattcattc tgaagatgtt cgtggacctg 3840 

aacccagaca gtgacaaaat tatctacrcc cacttcacgt gcgccacaga caccgagaat 3900 

atccgctttg tctttgctgc cgtcaaggac accatcctcc agttgaacct gaagggctgc 3960 

ggtctgtac 3969 



<210> 45 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
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<2I0> 45 
<211> 1323 
<212> PRT 

<223> Artificial Sequence 
<220> 

<223> Chimeric GA3A-BRal *Gqo5 
<400> 45 

Met Leu Leu Leu Leu Leu Leu Ala Pro Leu Phe Leu Arg Pro Pro Gly 
15 10 15 

Ala Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Glu Gly Cys Gin Tie 
20 25 30 

lie His Pro Pro Trp Glu Gly Gly He Arg Tyr Arg Gly Leu Thr Arg 
35 40 45 

Asp Gin Vai Lys Ala He Asn Phe Leu Pro Val Asp Tyr Glu lie Glu 
50 55 60 

Tyr Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Vai Arg Lys 
65 70 75 80 

Cys Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys 
85 90 95 

Val Arg He Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Vai 
100 105 110 

Phe Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Asp 
115 120 125 

Phe Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser He 
130 " 135 140 

Cys Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn 
145 150 155 160 

Arg Thr Pro His Ser Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe 
165 " 170 175 

Pre Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val 
180 155 190 

Glu Met Ala Leu Glu Asp Val Asn Ser Arg A.rg Asp He Leu Pro A.sp 
195 200 2C5 

Tyr Glu Leu Lys Leu lie His His Asp Ser Lys Cys A.sp Pro Gly Gin 
210 " 215 220 
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Ala Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He 
225 ' 230 235 240 

He Leu Met Pro Gly Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala 
245 250 255 

Ala Arg Met Trp Asn Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro 
260 265 270 

Ala Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro 
275 2S0 285 

Ser Ala Thr Leu His Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp 
290 295 300 

Gly Trp Lys Lys lie Ala Thr lie Gin Gin Thr Thr Glu Val Phe Thr 
305 310 315 320 

Ser Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu 
325 330 335 

lie Thr Phe Arg Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys 
340 345 350 

Asn Leu Lys Arg Gin Asp Ala Arg He He Val Gly Leu Phe Tyr Glu 
355 360 365 

Thr Glu Ala Arg Lys Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe 
370 375 380 

Gly Lys Lys Tyr Val Trp Phe Leu lie Gly Trp Tyr Ala Asp Asn Trp 
385 390 395 400 

Phe Lys lie Tyr Asp Pro Ser lie Asn Cys Thr Val Asp Glu Met Thr 
405 410 415 

Glu Ala Val Glu Gly His He Thr Thr Glu lie Val Met Leu Asn Pro 
420 425 430 

Ala Asn Thr Arg Ser He Ser Asn Met Thr Ser Gin Glu Phe Val Glu 
435 440 445 

Lys Leu Thr Lys Arg Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe 
450 455 460 

Gin Glu Ala Pro Leu Ala Tyr Asp Ala lie Trp Ala Leu Ala Leu Ala 
465 470 475 480 



Leu Asn Lys Thr Ser Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu 
485 490 495 



Asp Phe Asn Tyr Asn Asn Gin Thr He Thr Asp Gin He Tyr Arg Ala 
500 5C5 510 
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Met Asn Ser Ser Ser Phe Giu Gly Val Ser Gly His Vai Val Pne Asp 
515 520 525 

Ala Ser Gly Ser Arg Met Ala Trp Thr Leu He Giu Gin Leu Gin Gly 
530 535 540 

Gly Ser Tyr Lys Lys He Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu 
545 550 555 * * 560 

Ser Trp Ser Lys Thr Asp Lys Trp He Gly Gly Ser Pro Pro Ala Asp 
565 * 570 575 

Gin Thr Leu Val He Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu ?he 
580 5S5 590 

He Ser Val Ser Val Leu Ser Ser Leu Gly lie Val Leu Ala Val Val 
595 600 605 

Cys Leu Ser Phe Asn He Tyr Asn Ser Kis Val Arg Tyr He Gin Asn 
610 €15 620 

Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala 
625 630 635 640 

Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He Gly Arg 
645 650 655 

Asn Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu 
660 665 670 

Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp Trp Val 
675 660 685 

His Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg Lys Thr 
690 695 700 

Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met 
705 710 715 720 

Asp Val Leu Thr Leu Ala lie Trp Gin lie Val Asp Pro Leu His Arg 
725 730 * 735 

Thr He Glu Thr Phe Ala Lys Giu Giu Pro Lys Glu Asp He Asp Val 
740 745 750 

Ser He Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met Asn Thr 
755 760 " 765 

Trp Leu Gly He Phe Tyr Gly Tyr Lys Giy Leu Leu Leu Leu Leu Gly 
770 775 7B0 

lie Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Giu Lys lie Asn 
^65 790 795 600 
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Asp His Arg Ala Val Gly Met Ala lie Tyr Asn Val Ala Val Leu Cys 
8C5 810 815 

Leu He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin Asp Ala 
820 825 630 

Ala Phe Ala Phe Ala Ser Leu Ala He Val Phe Ser Ser Tyr He Thr 
835 840 845 

Leu Val Val Leu Phe Val Pro Lys Met Arg Arg Leu He Thr Arg Gly 
850 855 860 

Glu Trp Gin Ser Glu Ala Gin Asp Thr Met Lys Thr Gly Ser Ser Thr 
865 870 875 880 

Asn Asn Asn Glu Glu Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg 
885 890 895 

Glu Leu Glu Lys He He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu 
900 905 910 

Arg His Gin Leu Gin Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pro 
915 920 925 

Pro Thr Pro Pro Glu Pro Ser Gly Gly Leu Pro Arg Gly Pro Pro Glu 
930 935 940 

Pro Pro Asp Arg Leu Ser Cys Asp Gly Ser Arg Val His Leu Leu Tyr 
945 950 955 960 

Lys Ala Ala Ala Met Thr Leu Glu Ser lie Met Ala Cys Cys Leu Ser 
965 970 975 

Glu Glu Ala Lys Glu Ala Arg Arg He Asn Asp Glu He Glu Arg Gin 
980 985 990 

Leu Arg Arg Asp Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu 
995 1000 1005 

Leu Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg 
1010 1015 1020 

He He His Gly Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr 
1025 1030 1035 1040 

Lys Leu Val Tyr Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg 
1045 1050 1055 

Ala Met Asp Thr Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala 
1060 1065 1070 



His Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe 
1075 1080 10B5 
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Glu Asn Pro Tyr Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly 
1090 1095 HOC 

He Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gir. Leu Ser Asp Ser 
1105 1110 1H5 1120 

Thr Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr 
1125 1130 1125 

Leu Pro Thr Gin Gin Asp Val Leu Arg Val Arc Val Pro Thr Thr Gly 
1140 1145 1150 

He He Glu Tyr Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val 
1155 " 1160 1165 

Asp Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe 
1170 1175 1180 

Glu Asn Val Thr Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp 
1185 1190 1195 1200 

Gin Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys 
1205 1210 1215 

Ala Leu Phe Arg Thr He He Thr Tyr Pro Trp Phe Gin Asn Ser Ser 
1220 1225 1230 

Val He Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys He Met 
1235 1240 1245 

Tyr Ser His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg 
1250 1255 1260 



Asp Ala Gin Ala Ala Arg Glu Phe 
1265 1270 

Asn Pro Asp Ser Asp Lys He He 
1285 

Asp Thr Glu Asn He Arg Phe Val 
1300 



He Leu Lys Met Phe Val Asp Leu 
1275 1280 

Tyr Ser His Phe Thr Cys Ala Thr 
1290 1295 

Phe Ala Ala Val Lys Asp Thr He 
13C5 1310 



Leu Gin Leu Asn Leu Lys Gly Cys Gly Leu Tyr 
1315 " 1320 



<210> 46 
<211> 4231 
<212> DKA 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2 //CaR*Ga c .i5 + 3Ala 
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<400> 46 

atgggatcgc tgcttgcgct cccggcactg ctgctgctgt ggggtgctgt ggctgagggc 60 

ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct gttcccagtg 120 

caccagaagg gcgccccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag ISO 

cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 240 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 300 

caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 

tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 420 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 460 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatgactac 540 

tttgcccgca cagrgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgtg gcgtctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct grgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtgg tgcgagccct gctgcagaag "780 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 960 

tcctacccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attctgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgagc aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gtttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 1440 

gacaccagcc tcatcccatg ggcctcaccc tcagccggcc ccctgcccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctct ttgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 1860 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 2040 

gccatctgcc tggcacttat ctcgggccag ctgctcarcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caagactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattcct gcccatcttc 2340 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 24 60 

ccgcagaaga acaccatcga ggaggtgcgt tgcagcaccg cagctcacgc tttcaaggtg 2520 

gctgcccggg ccacgctgcg ccgcagcaac gtctcccgca agcggtccag cagccttgga 25&0 

ggctccacgg gatccacccc ctcctcctcc atcagcagca agagcaacag cgaagaccca 2640 

ttcccacagc ccgagaggca gaagcagcag cagccgctgg ccctaaccca gcaagagcag 2700 

cagcagcagc ccctgaccct cccacagcag caacgatctc agcagcagcc cagatgcaag 2760 

cagaaggtca tctttggcag cggcacggtc accttctcac tgagctttga tgagcctcag 2820 

aagaacgcca tggcccacgg gaattctacg caccagaact ccctggaggc ccagaaaagc 2680 

agcgatacgc tgacccgaca ccagccatta ctcccgctgc agtgcgggga aacggactta 2940 

gatctgaccg tccaggaaac aggtctgcaa ggacctgtgg gtggagacca qcggccagag 3000 

gtggaggacc ctgaagagtt ctccccagca cttgtagtgt ccagttcaca gagctttgtc 3060 

atcagtggtg gaggcagcac tgttacagaa aacgtagtga attcagcggc cgccatgact 3120 

ctggagtcca tcatggcgtg crgcccgagc gaggaggcca aggaagcccg gcgcatcaac 3180 
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gacgagat eg 
ctgctgctcg 
catgggt cag 
atettcaegg 
tatgagcaca 
gcttttgaga 
gaatgctatg 
gacttggacc 
cgagtcccca 
atggtcgat g 
gtcacct eta 
gacaatgaga 
tggttccaga 
atcatgtatt 
caggcagccc 
attatctact 
geegt caagg 
ctcctagaca 



ageggcaget 
ggacaggaga 
ga tactct ga 
ccatgcaggc 
at aaggctca 
at ccatatgt 
atagacgacg 
gcgtagctga 
ccacagggat 
tagggggeca 
tcatgtttct 
accgaatgga 
act ecteggt 
cccatctagt 
gagaat t cat 
cccacttcac 
acaccat cct 
cccgccctgc 



ccgcagggac 
gagtggcaag 
t gaagataaa 
catgatcaqa 
t gcacaatta 
agatgeaata 
agaatatcaa 
ccctgcctac 
catcgaatac 
aaggt cagag 
agtagegett 
ggaaagcaag 
tattctgttc 
cgactacttc 
t ct gaagatg 
gtgcgccaca 
ccagttgaac 
ccttccctgg 



aagcgggacg 
agtacgttta 
aggggcttca 
gecatggaca 
gtt cgagaag 
aagagttt at 
ttatctgact 
ctgcctacgc 
ccctttgact 
agaagaaaat 
agtgaatatg 
gctctcttta 
ttaaa caaga 
ccagaat atg 
ttcgt ggacc 
gacaccgaga 
ct gaaggact 
t 



cccgccggga 
t caagcaga t 
ccaagct ggt 
cact caaqat 
tt gatgtgga 
gcaatgatcc 
ct accaaata 
aa caagatgt 
tacaaagtgt 
ggatacactg 
at caagttct 
gaacaattat 
aagatcttct 
atggacccca 
tgaacccaga 
at atecgett 
gcggtctgtt 



get caagctq 
gagaatcatc 
gtatcagaac 
cccatacaag 
gaaggtgtct 
t ggaat ccac 
ctatcttaat 
gcttagagtt 
cattttcaga 
ctttgaaaat 
cgtggagtca 
cacatacccc 
agaggagaaa 
gagagatgee 
cagtgacaaa 
t gtctttget 
ctaatt gtgc 



3240 
3300 
3360 
34 20 
5480 
354 0 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4231 



<2I0> 47 

<21I> 1397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2//CaR*Ga <? i5+3Ala 

<400> 47 

Met Gly Ser Leu Leu Ala Leu Pro Ala Leu Leu Leu Leu Trp Gly Ala 
15 10 15 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Giu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly He Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His He Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 



His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 
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Gly Ala Asp Gly Ser Axg His lie Cys Pro Asp Gly Ser Tyr Ala Thr 
115 120 125 

His Gly Asp Ala Pro Thr Ala lie Thr Gly Val He Gly Gly Ser Tyr 
130 135 140 

Ser Asp Val Ser He Gin Val Ala Asn Leu Leu Arg Leu Phe Gin He 
145 150 155 160 

Pro Gin He Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 170 175 

Arg Tyr Asp Tyr Phe Ala Arg Thr Val Pro Pro Asp Phe Phe Gin Ala 

180 185 190 

Lys Ala Met Ala Glu He Leu Arg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Val Ala Ser Glu Gly Asp Tyr Gly Glu Thr Gly He Glu Ala Phe 
210 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn He Cys Val Ala Thr Ser Glu Lys 
225 230 235 240 

Val Gly Arg Ala Met Ser Arg Ala Ala Phe Glu Gly Val Val Arg Ala 
245 250 255 

Leu Leu Gin Lys Pro Ser Ala Arg Val Ala Val Leu Phe Thr Arg Ser 
260 265 270 

Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 280 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 ' 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala He Thr He Glu Leu Ala 
305 310 315 320 

Ser Tyr Pro He Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
355 360 365 



Ala Val Pro Phe Glu Gin Glu Ser Lys lie Met Phe Val Val Asn Ala 
370 375 380 



Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 
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Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asr. Gly Arc 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pre Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg ?ne Asp Arg Phe Gly Asp 
435 440 445 

Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 460 

Asp Thr Ser Leu He Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 

Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 565 " 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr lie 
595 600 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He 
610 615 62C 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Giv 
625 630 635 ' 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 " 655 

He Ala Arg He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 



Phe He Ser Pro Ala Ser Gin Val Ala He Cys Leu Ala Leu He Ser 
675 680 685 
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Gly Gin Leu Leu lie Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
. 725 730 735 

Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Lys Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe He Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys He He Trp Leu Ala Phe Leu Pro He Phe Tyr Val Thr Ser 
770 775 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He 
805 810 815 

He Leu Phe Gin Pro Gin Lys Asn Thr He Glu Glu Val Arg Cys Ser 
820 825 830 

Thr Ala Ala His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg 
835 840 845 

Ser Asn Val Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly 
850 855 860 

Ser Thr Pro Ser Ser Ser lie Ser Ser Lys Ser Asn Ser Glu Asp Pro 
865 870 875 680 

Phe Pro Gin Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr 
885 890 895 

Gin Gin Glu Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg 
900 905 910 

Ser Gin Gin Gin Pro Arg Cys Lys Gin Lys Val lie Phe Gly Ser Gly 
915 920 925 

Thr Val Thr Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met 
930 935 940 

Ala His Gly Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser 
945 " 950 955 960 



Ser Asp Thr Leu Thr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly 
965 970 975 
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Glu Thr Asp Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro 
980 965 990 

Val Giy Gly Asp Gin Arc Pro Glu Val Glu Asp Pro Glu Glu Leu Ser 
995 1000 1005 

Pro Ala Leu Val Val Ser Ser Ser Gin Ser Phe Val He Ser Gly Gly 
1010 1C15 1020 

Gly Ser Thr Val Thr Glu Asn Val Val Asn Ser Ala Ala Ala Met Thr 
1025 1030 1035 1040 

Leu Glu Ser He Met Ala Cys Cys Leu Ser Glu Glu Ala Lys Glu Ala 
1045 1050 1055 

Arg Arg He Asn Asp Glu He Glu Arg Gin Leu Arg Arg Asp Lys Arg 
1060 1065 1070 

Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly Glu Ser 
1075 1080 1085 

Gly Lys Ser Thr Phe He Lys Gin Met Arg He He His Gly Ser Giy 
1090 1095 1100 

Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr Gin Asn 
1105 1110 1115 112C 

He Phe Thr Ala Met Gin Ala Met He Arg Ala Met Asp Thr Leu Lys 
1125 1130 1135 

lie Pro Tyr Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu Val Arg 
1140 1145 1150 

Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr Val Asp 
1155 1160 1165 

Ala He Lys Ser Leu Trp Asn Asp Pro Gly lie Gin Glu Cys Tyr Asp 
1170 1175 1180 

Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr Leu Asn 
1185 1190 1195 1200 

Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin Gin Asp 
1205 1210 1215 

Val Leu Arg Val Arg Val Pro Thr Thr Gly lie He Glu Tyr Pro Phe 
1220 1225 1230 

Asp Leu Gin Ser Val He Phe Arg Met Val Asp Val Gly Giy Gin Arg 
1235 1240 1245 



Ser Glu Arg Arc Lys Trp He His Cys Phe Glu Asn Val Thr Ser He 
125C 1255 1260 
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Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val Glu Ser 
1265 1270 1275 1280 

As d Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg Thr lie 
1285 1290 1295 

He Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val He Leu Phe Leu Asn 
1300 1305 1310 

Lys Lys Asp Leu Leu Glu Glu Lys He Met Tyr Ser His Leu Val Asp 
1315 1320 1325 

Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala Ala Arg 
1330 1335 1340 

Glu Phe He Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser Asp Lys 
1345 1350 1355 1360 

He He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn He Arg 
1365 1370 1375 

Phe Val Phe Ala Ala Val Lys Asp Thr He Leu Gin Leu Asn Leu Lys 
1380 1385 1390 



Asp Cys Gly Leu Phe 
1395 
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